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On this Christmas Day we of Clark 
Bros. Co. extend greetings to the fight- 
ing men of all the United Nations, 
ashore and at sea, at home and abroad. 


We want you to know that our thoughts, 
our hopes and our prayers are with you 
today, guiding our actions and spurring 
us on to meet cheerfully any demands 
that may be made upon us. 


Above all else, we ask you to accept 
this solemn promise: Never for a mo- 
ment shall we at home lose sight of the 
obligation that we owe to those on the 
firing line. Collectively and individually 
we pledge ourselves never to let you 
down by letting up in our production 
of the materials you need to wage a 
winning fight. 

With you, we look forward to a hap- 
pier Christmas in the not too distant 
future. And like you we believe that 
the more energetically we fight the war, 
the quicker the return of the kind of 
holidays we used to know...The Men 
of Clark Bros. Co., Inc., Olean. N. Y. 
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IN the expressive phrase employed by Secretary Ickes 
the building of the first section of the War Emergency 
Pipeline represents “a triumph of team work unsur- 
passed.” Its completion in record time and in the face 
of unusual difficulties arising from war conditions is a 
tribute to the skill and enthusiasm of the thousands of 
workers engaged in the task; to the organizing and 
managerial ability and drive of those who have directed 
the operation; to the high technical efficiency of the 
engineering staff, and to wholehearted cooperation of 
the various governmental agencies concerned. 


In the construction of the first leg of this great cross 
country conduit the special problems of adapting equip- 
ment to the handling of pipe of unusual size and weight, 
of economizing in the use of critical materials, of bat- 
tling floods and penetrating swamps and crossing 
swollen rivers, have been met and solved by the men 
of long practical experience who contracted for the 
building of the line. The successful completion of this 
first section promptly on schedule gives assurance that 
the construction of the urgently needed extension to 
the Eastern Seaboard which is now getting under way 
will be pushed through at top speed and that the whole 
undertaking will stand as an enduring monument to 
the resourcefulness of the pipe line fraternity in meet- 
ing any emergency with which it may be confronted. 


While the building of the “big inch” line carries the 
element of dramatic interest attaching to any outstand- 
ing feat of adventure or industry it is only one, though 
perhaps the culminating one, of a group of develop- 
ments that are being combined to provide a system of 
transportation that will effectively free the eastern sea- 
board from dependence upon the ocean routes which 
have served it in the past. At the same time it will per- 
form a service of incalculable value in facilitating the 
movement of war products to battlefronts in Europe, 
Africa or wherever else they may be established in that 
part of the world. The report presented by Major J. R. 
Parten, Director of Transportation, Office of Petroleum 
Coordinator, to the American Petroleum Institute, 
which appears on other pages of this issue, contains an 
impressive survey of the many changes that are being 
made in the country’s pipe line system as a part of this 
transformation. Included are connections and exten- 
sions which will convert existing local lines into through 
routes from the Southwest to the East, the looping of 
certain lines and installation of pumping equipment 
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to enlarge their capacity, the removal of unused or 
unessential lines to new locations, the reversal of flow 
in certain lines from west to east or their changeover 
from crude oil to products or vice versa, and finally 
the construction of new lines over routes where they 
are needed to round out a completed system. 


As a result of these numerous changes, which require 
little space for their recounting but involve a tremen- 
dous amount of planning and effort for their actual 
accomplishment, the movement of oil by pipe lines to 
the East Coast area has been increased from 42,000 
barrels to 165,000 barrels daily. When the first section 
of the War Emergency line goes into operation 120,000 
barrels will be added to the volume of pipe line de- 
liveries to the eastern area. With the eastward extension 
of this line in service the total pipe line movement will 
be raised to 500,000 barrels or more daily. Taken in 
conjunction with the vastly stepped up shipments by 
rail and the lesser but highly important movement over 
inland waterways the receipts at East Coast points will 
be restored approximately to the level at which they 
stood before the withdrawals of tankers began. 


In the discussion of the various measures for increasing 
the overland flow of oil from southwest to northeast so 
much stress has been laid upon the relief of gasoline 
and fuel oil shortages along the Atlantic seaboard that 
consumers generally may have formed the opinion that 
once they are in full operation the supply of petroleum 
products in this part of the country will be as abundant 
and as freely available as in the days before war had 
approached the Western Hemisphere. This is a con- 
summation to be desired but not one that should be 
counted upon too confidently. As overseas military 
operations expand in size and scope and intensity 
the demand for oil to keep the machines of war in 
operation will continue to rise and to rise rapidly. The 
primary purpose behind the provision of new agencies 
of transport as behind every present endeavor of Amer- 
ican industry is to put more speed and power behind 
the drive toward victory and every other consideration 
must give way to that. Lifting the overland movement 
of oil from 50,000 barrels a day to 1,000,000 barrels is 
the oil industry’s answer to the Axis attempt to cripple 
this essential part of the war effort. There remains still 
a substantial margin to be covered and if war demands 
grow to still greater proportions the solution will be as 
Major Parten points out, more and more pipe lines. 
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BASIC PROBLEM OF NATION’S OIL SUPPLY REMAINS UNSOLVED 


For the past twelve months the energies of the American 
people have been concentrated upon the single aim of 
preparation for waging and winning a war that was 
not of their seeking. The building of a great army, the 
swift expansion of marine strength, the creation of the 
world’s finest air armada, the provision of weapons and 
munitions on a scale hitherto undreamed of — all these 
have provided tasks of stupendous proportions. In the 
aggregate they presented demands upon men and ma- 
terial such as no other nation ever has been called upon 
to meet in so short a period of time. The pace of pro- 
duction has become so terrific that materials which we 
have grown to look upon as exhaustless could not be 
produced rapidly enough to feed the machinery set up 
for their conversion into instruments of attack. The 
performance that has been accomplished is inspiring. 
Its results are being recorded in the far reaches of the 
Pacific, in Africa and wherever fronts are set up. 


Since this is a war of oil, waged by machines that would 
be helpless and useless without it, the oil industry 
necessarily has had to direct its attention and its ener- 
gies to carrying on its all-essential part in the struggle. 
It has had to provide in unanticipated quantities the 
special types of fuel required to give to the United 
Nations domination of the air, the sea and, ultimately 
it is to be hoped, the land as well. It has had to assume 
unexpected tasks such as the reconstruction of its entire 
transportation system, the replacement of the nation’s 
lost rubber supply and the development of new pro- 
cesses and products for satisfying requirements that 
never before existed. 


These were the immediate and imperative demands 
which necessarily received first attention. Fortunately 
the industry possessed the scientific knowledge and tech- 
nical skill for meeting them. Through cooperation of the 
agencies of government the means of obtaining mate- 
rials for plant construction and equipment have been 
provided and all essential military requirements have 
been satisfied promptly and satisfactorily. The programs 
set up are capable of great expansion as war activities in- 
crease and war requirements grow. 


Realization of the dimensions which these requirements 
may attain as the world struggle progresses and of the 
even greater demands that may come with the restora- 
tion of peace is causing more and more attention to be 
directed to a phase of petroleum activity that has been 
somewhat neglected in the avoidable preoccupation with 
the necessities of the moment. This is the matter of dis- 
covering new sources of supply and extending the de- 
velopment of proven areas so that production may be 
maintained and if neecssary increased without injury to 
existing fields and loss in ultimate recovery. 


The urgency of this problem is indicated by the fact that 
we are using up our known reserves of oil even at the 
present rate of operation more rapidly than we are add- 
ing to them. To maintain the present relationship of 
reserves to yearly withdrawals necessitates the discovery 
each vear of more than one hundred fields of 15,000,000 
barrels each which is above the average size of those 
located in recent years. Should it become necessary 


to increase the daily production of crude from the pres- 
ent level of 4,000,000 barrels to 5.000.000 barrels it 
would require the finding annually of 150 fields equal 
in size to those discovered in the most successful years 
of recent oil search. 


While the fact that discoveries in the past three or four 
years have shown a disappointing decline in the quantity 
of reserves uncovered along with a rising cost per barrel 
of discovery is regarded in some quarters as a discourag- 
ing augury majority opinion among experienced geolo- 
gists is that the United States still contains great un- 
discovered oil deposits capable of supporting for many 
years to come a higher rate of consumption than now 
prevails. Under present fixed prices, however, the re- 
wards of successful discovery are insufficient to offset 
the unavoidable losses due to the fact that four out of 
five exploratory drillings result only in dry holes. 


Under the free operation of economic laws this situation 
takes care of itself. When demand for any commodity 
rises in relation to available supply its market price 
advances, thereby stimulating further production. This 
process has worked consistently in the oil industry as 
evidenced by the large additions to reserves and pro- 
duction in periods such as the ’twenties when relatively 
high prices have prevailed. This natural and logical 
method of stimulating the search for oil which would 
involve no more than a rise of its price to a parity with 
other essential commodities is prevented by opposition 
on the part of Federal Price Administrator Henderson to 
any increase whatever in the price level prevailing at the 
low point of 1941 which not only fails to afford en- 
couragement to exploration but does not provide a fair 
return for the operation of many of the nation’s exist- 
ing wells. As a substitute for the demonstrated effective- 
ness of reasonable price incentive to oil search the Office 
of Price Administration has offered only such imprac- 
tical generalizations as a special reward for new pro- 
duction or a subsidy on drilling. 


In this matter the time factor is important since experi- 
ence has shown that new oil fields cannot pass from dis- 
covery to full production in less than three years. The 
danger of neglect to prepare now for future require- 
ments that certainly will not be less than those of today 
and may become much greater lies in the possible im- 
pairment of existing fields and the permanent loss of 
hundreds of millions of barrels of oil now counted 
among known reserves as well as a crippling of the 
country’s ability to maintain its position of industrial 
efficiency and leadership in a world that is becoming 
more and more dependent upon oil. The problem is 
entirely different from that of other commodities where 
production can be quickly expanded whenever condi- 
tions call for such expansion. It should be decided by 
men who understand the practical conditions governing 
the development of oil production and not by rigid 


adherence to a theory that has resulted thus far in the- 


creation of artificial shortages in almost every field to 
which it has been applied. In some of these the damage 
can be repaired quickly but in oil it offers a threat to the 
national welfare that must not be disregarded. 
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“RECORD OF 


@) x August 3, 1942, a veteran pipeline welder 
burned the stringer bead on two joints of 24- 
inch pipe, somewhere in Arkansas. The War 
Emergency Pipeline was underway. 


Today, four months later, the first 531 mile leg 
of the “big inch” is almost ready for its baptis- 
mal batch of crude, and the line, in the ground 
and in imminent prospect to the East Coast, 
stands as the finest symbol of industry-govern- 
ment cooperation yet constructed—a great tribute 
to the men of petroleum in this most critical 
juncture in the Nation’s history. 


As Petroleum Coordinator for War, it was my 
privilege to initiate the effort that has at last 
culminated in the construction of the Texas- 
Illinois leg of the War Emergency Pipeline, and 
in the allocation of steel that now insures its 
extension to logical terminals at refineries on the 
Eastern seaboard. I know, perhaps better than 
anyone else, therefore, the calibre of the hands 
and minds that have been doing the actual work. 
I know the tireless energy and skill that the men 
of the petroleum industry have brought to the 
job of making the “big inch” a reality. I know 
that to them—those who serve in industry and 
those who serve on the staff of the Petroleum 
Coordinator—is due in large measure the credit 
for the strength the big pipeline will bring to the 
arms of the United Nations. 


_ 


When, in July, 1940, I first proposed the con- 
struction of a non-sinkable pipeline between East 
Texas oil and East Coast refineries, I was care- 
to indicate that in normal circumstances, such 
a pipeline might not be justifiable economically, 
bit that in the event of a disruption of our regu- 
lay petroleum supply lines, it would be extremely 
necessary. War still seemed remote. We were 
net yet ready for “emergency” thinking. The 
p: oposal barely made the pages of the petroleum 
press. 


I hen the petroleum pinch on the Eastern sea- 


CEMBER, 1942 






TEAM WORK UNSURPASSED” 


By Harold L. Ickes 


Petroleum Coordinator for War 


board set in. ‘There were those who insisted that 
it arrived with the establishment of the Office of 
Petroleum Coordinator, and the implication was 
obvious—Ickes created the shortage. Would that 
I had had such power. I might have conjured 
up the steel with which to lay the “big inch” then 
and there. 


The threat of a petroleum shortage on the East- 
ern seaboard grew out of the necessity for shift- 
ing more than fifty American tankers to the Brit- 
ish service. Slowly but surely, expanding mili- 
tary and war industry demands on available in- 
ternal facilities in- 
creased the threat of more serious problems. And 


petroleum transportation 


the importance of the Texas-East Coast pipeline 
grew daily as the alleged fearsome figments of 
the Petroleum Coordinator’s alleged brain be- 
came emergencies in fact. 


Nevertheless, the shortest memory in the petrol- 
ium business will remember with what acclaim 
the first official proposal for the construction of 
the line was received by press and populace gen- 
erally. In the vocalizations of the public reaction 
there was a note that was a cross between a 
bronx cheer and a belly laugh. The Eastern 
motorist was still flush with complacent assur- 
ance that oceanic insulation from the scenes of 
actual global conflict would forever protect his 
petroleum supply. Thoughts of possible fuel oil 
shortage were as remote as Pearl Harbor, Pearl 
Harbor as remote as the moon, and equidistant 


from Tokio. 


But the petroleum pinch was matched by war 
restrictions on all critical materials, and not un- 
til six months after Pearl Harbor, when basic 
military and civilian requirements for oil faced 
the ultimate prospect of extreme shortages, was 
it possible to secure consent for the steel neces- 
sary to construct the pipeline. 


We got the green light on the steel June 11, 
1942. Overnight our construction plans, long pre- 


pared by the Temporary Joint Pipeline Subcom- 
mittee under the leadership of W. Alton Jones, 
became operating action. The “big inch” began 


to roll. 


Elsewhere in this issue of WorLD PETROLEUM 
you can read the play by play record of accom- 
plishment from the “kick-off” to the completion 
of the Texas-Illinois leg of the line. It is a rec- 
ord of teamwork unsurpassed in the whole pan- 


orama of industry enlisted for the war job, 


But the men responsible for punching the big- 
gest oil pipeline in the world up from Texas to 
Norris City, Illinois, are not looking back on 
laurels hard-earned over the difficult terrain of 
misunderstanding, delay and wartime operating 
difficulties. Our eyes are on the battlefronts that 
lie east of Phoenixville, Philadelphia and New 
York. 

Already, the big “tracs”, vanguards for the army 
of welding, cleaning, doping, covering and back- 
filling gangs, are rolling the “big inch” east- 
ward. By January the advance will be moving 
fast. By June the greatest petroleum artery’ in 
the world should be ready, barring the unfore- 
seen, to carry its alloted quota of 300,000 barrels 
of oil a day—fuel for the fronts where victory 
hangs on the ammunition that is petroleum. The 
“big inch” is more than a pipeline; more than an 
essential tool for civilian sustenance and military 
might in the crucial days ahead. It is a mag- 
nificent idea, attuned to reality by steel and 
muscle and ability of free men to work together. 


For the “big inch”, I salute again, the men of 
America’s oil. In the war, as well as in the 
peace that it assuredly will help us to win, it 
will serve as a daily reminder of the job so 
effectively done by the petroleum industry. 
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OIL FOR WAR... Industry -Government Cooperation 


Builds 24 inch War Emergency Pipeline 


WY or vp colossus of petroleum transportation, 
the first leg of the War Emergency Pipeline, 
goes to war in January. Scheduled for comple- 
tion this month, the “big inch” will make ini- 
tial deliveries of oil at Norris City, Illinois, soon 
after the first of the year. Full capacity delivery 
of 300,000 barrels per day awaits later comple- 
tion of all eleven pump stations. 


But even as crude and heating oils flow direct 
from East Texas fields to Norris City for trans- 
shipment by tank car, barge, Great Lakes tanker 
and existing pipelines to the East, the veteran 
pipeliners who have punched through completion 
of the first leg of the line in world-beating time, 
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will be stabbing the 857-mile extension to the 
East across southern Illinois, Indiana, Ohio, 
West Virginia, and Pennsylvania. 


To the man in the street the ‘“‘big-inch” means 
the hope of more fuel for his home fires during 
the winter of '43-’44. Only time and the for- 
tunes of war can determine whether that hope 
will materialize. 


For the merchant mariner and the men of the 
fighting Navy, the “big inch” stands for assur- 
ance of adequate fuel supplies for the stubby 
hulls of Atlantic convoys and the ships of their 
fighting escorts, 


For the soldier hitting the Axis lines in Africa 
—and wherever else he may be carrying the fight 
by the time this story reaches the reader—for 
him the “big inch” means renewed assurance 
that his tank can strike, his gun shoot, his jeep 
roll and his fighting air umbrella sweep the skies 
whenever the command comes, “Attack!” 


To all, in varying degree, the building of the 
long-sought, sub-proof, non-sinkable gullet ‘or 
oil-to-the-East, the Texas - East Coast 24 - inch 
War Emergency Pipeline, is a symbol of splen- 
did accomplishment achieved through under- 
standing cooperation between the petroleum in- 
dustry and government. 
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PLANNED BY FORESIGHTED OIL MEN 
Supported By Petroleum Coordinator The “Big Inch” 


Stands as a Monumental Achievement 


( onstruction of a large pipe line to extend 
from Texas to the Atlantic Coast was first pro- 
pose! by Secretary of the Interior Harold L. 
Ickes on July 20, 1940. In a report to President 
Roosevelt on petroleum transportation facilities 
serving the eastern states he suggested the build- 
ing of such a line, the construction of additional 
oceai! tankers and a 3,600,000 bbl. increase in the 
reserve of petroleum products in the East Coast 


area. 


At that time, although it is difficult now to real- 
ize the fact, the war seemed far distant to the 
great majority of Americans and the forecast of 
possible difficulty in providing ample supplies of 
oil to all parts of the country was generally re- 
garded as fantastic. A few men within the ranks 
of the petroleum industry were sufficiently im- 
pressed to begin studying the feasibility of the 
pipe line proposal. Out of these studies later 
came concrete information of great value when 
it became more clearly evident that the estab- 
lished transport system might have to be supple- 
mented by other means. 


The Japs supplied the evidence, cleancut and ex- 
plosive, on December 7, 1941. The assault on 
Pearl Harbor brought the impending petroleum 
transportation problem sharply into focus. As an 
active belligerent with war fronts on two oceans, 
the United States faced the immediate problem 
of providing the Navy with tremendously in- 
creased numbers of transport and supply ships. 


LONGVIEW 


HOUSTON 


CORPUS 
CHRISTIE 


It became evident that it would be necessary to 
divert tankers in increasing number to the move- 
ment of fuel for the fleets, to various bases estab- 
lished 
supply, in increasing magniture, the wartime 
\lore- 
over, the first offensive launched by the Avis 
powers against the United States took the 
form of 


overseas for the armed forces, and to 


petroleum needs of the United Nations. 


a powerful submarine drive against 


ocean tankers in the Atlantic and resulted in 
heavy losses of ships before protective convoy 
effect. It 
clear that deep water vessels no longer could be 


measures could be put in became 
used to supply the internal requirements of the 
country; they were too urgently needed for oper- 
ations directly connected with the war. The ver) 
situation which the proposal for a big Texas- 
East Coast pipeline had sought to forestall had 
arisen; the lines themselves were not in existence. 


In the thinking of informed minds within the 
petroleum industry and in government, the con- 
struction of a large pipe line for the overland 
transmission of crude and fuel oils—and the dis- 
tinctly possible need for building a second great 
pipe line for the transmission of petroleum prod- 


Feeder lines for the 
“big inch”, Broken line, 
products; solid line, 


crude, 








ucts trom the Southwest to the critical East— 


became a “must” for the emerging pattern of 


petroleum’s role in war. 


On other pages there is recounted the history and 
headaches of the effort to get the job under way. 
It suffices here that hard work and mutual under 
standing on the part of America’s petroleum in 
dustry leaders and the Office of Petroleum Co- 
ordinator finally accomplished the job. From 
Texas to southern Illinois the “big inch’ is in 
to bring essential aid to the 


its trench—shortly 


fighting arms of the United States and its Allies. 
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“Big Bertha” for the oil that is ammunition, the “big inch” 
points up and eastward above rolling country in Arkansas. 


The “big inch” right of way from Longview, 
Texas to Norris City, Illinois spans four 
lines, nine rivers and a sufficient variet 
swamp, rubble, forest and field to try the 
even of the veteran pipeliners who attacked 
job in August. Moreover, every 40 foot | 
of “big inch” pipe weighs approximately 


Clearing gangs raze the extra 
wide right-of-way with axes, 
saws, dynamite and fire. 
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pounds—two tons of tough tubing in any cat 
oper itor’s language. 


Tho-e were the principal difficulties which faced 
the -even contractors who set-in for the task. 
The ¢ basic conditions had to be mastered before 
the ob could roll. 


One of the primary problems, therefore, which 
had ‘o be solved was the assembling of sufficient 
hea v equipment to handle the 24-inch pipe and 
its .daptation to the weight and dimensional 
requirements of the big tube. 


No: all adjustments could be made in advance 
of actual construction and constant refinements 
in equipment have been characteristic of the 
progress on the job. From stringing trucks to 
backfill “cats”, construction equipment has been 
in process of improved adaptation right from the 
kick-off to the present and construction progress 
on the eastward extension will undoubtedly bene- 
fit materially from the ironing-out and shaking- 
down of equipment and procedure accomplished 
during the building of the south-north leg of the 
line. 


For work on the “big inch” the principal string- 
ing contractor redesigned trucks, tractor equip- 
ment and winches in order to handle the heavy 
pipe under a wide variety of right-of-way condi- 
tions. 


Larger ditching wheels with heavier routers had 
to be fitted to regular ditching machines with all 
the attendant problems of power and maintenance. 


Out on the line with the welding gangs, new 
bending shoes, bigger and tougher than any here- 


Forty-foot joints for the “big 
inch” move fast from the rail 
gondolas via heavy duty string- 
ing trucks to strategic loca- 
tions near the right-of-way. 


tofore required for pipeline construction, were 
built in the field and so rigged that one D7 cat 
with special. winching equipment can make a 
5-degree hot bend in less than 10 minutes. Cold 
bends are made with three D8 cats—two bucking 
the pipe ends and one drawing the bow—where 
roll-weld than 
make this method practicable. 


rather stove-piping operations 


One of the chief equipment difficulties, not yet 
completely solved, has been the problem of se- 
curing sufficient numbers of D8 tractors required 
universally for safe, efficient handling of the 24- 
inch pipe. 


The tremendous expansion of construction work 
on military bases, war plants, airports and high- 
ways has put a high premium on heavy-duty 
tractors and tractor equipment with the result 
that “big inch” contractors have had to make old 
and lighter “cats” perform work under conditions 
for which they were not intended, or delay con- 
struction on some spreads until heavy tractors 
could be released elsewhere. 


Cleaning and doping machines have had to be 
rebuilt to conform to the 24-inch size as have 
many of the hand tools and other items of equip- 
ment, including everything from chain rollers 
and dollies to line-up clamps and “stool pigeons.” 


No less important than the redesign and recon- 
struction of equipment has been the re-adjust- 
ment of the pipeliners themselves to the working 
necessities of the 24-inch job. While many of 
them, of course, had previously worked on big 
diameter pipe for gas lines, few had actually 
been up against such rigid working requirements 
as have been necessary on the 24-inch oil carrier. 

















Like a human mole, the 
through each pipe joint removing dirt and 





Experienced observers pay tribute to the adapta- 
bility of the men as well as to the practical engi- 
neering genius of the contractors in adjusting 
regular equipment to the new requirements of 
“big inch” construction when they assay the 


splendid job that has been accomplished to date. 


While the “big inch” pipeliners have had to sur- 
mount numerous new operating difficulties im- 
posed by the character of the 24-inch pipe and the 
varied hazards and difficulties of the right-of- 
way, the organization of construction crews and 
actual building operations have been essentially 
the same as those required for the laying of 
smaller pipelines. 


From initial ground reconnaissance to backfill 
operations have been patterned after military 































rolls 


swabman 


dispossessing field mice, snakes and other 
native inhabitants of the right-of-way. 


Bowling up from Texas at four to 
the big ditch- 
inch” trench. 


six miles a day 
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Veteran welder burns the final bead as his 
helper observes, ready to wield the wire brush. 





Rolling north, the big “cats” walk a 
3-joint over-bend section into position. 








tactics to gain the fullest possible benefits of 
streamlined teamwork among the specialized con- 
struction gangs. Every operation has been sched- 
uled and carried out to maintain a smooth flow 
of advance; pipe-stringing geared to the speed of 
right-of-way clearing, ditching to stringing, v eld- 
ing to ditching and so on down the line through 
clean, priming, enamelling, coating, lowering and 


final backfill. 


To the uninitiated, the steady, integrated prog- 
ress of the spreads has been a source of sin-ere 
amazement at the accomplishment of such stream- 
lined operations in the field. Old-timers at pipe- 
lining maintain a craftsmanlike blaseness along 
the line and in the office, but relaxed over a heer 
in jook-joints from-,Texarkana to Cape Girar- 
deau, they soften up—admit that the job looks 
mighty sweet even to a practiced eye. 


And it does—except on those occasions when 
rains turn the bottomlands into a morass soft 
enough to stall everything on the line except the 
big D-8 tractors, halt excavation or “pulling” on 
the river crossings, and generally slow down 
action from the lumbering ditcher back to the 
“snitcher” and grey the hair of everyone con- 
cerned from the spread foreman to OPC head- 
quarters. 


“General” weather still holds comniand over all 
pipeliners, but in wartime his ally, and one of 
the principal enemies of speedy construction, is 
“Major” manpower. 


Prime plague of current war construction, man- 
power difficulties have beset the “big inch” con- 
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rors from the start. Spread foremen espe- 

have succumbed to the cash blandishments 
tractors on other pipeline projects. As Bill 
olving, Assistant Director of OPC’s Trans- 
ition Division puts it, “It got to be some- 


r of a merry-go-round. The modern pipe- 


’s version of the old “Tinkers to Evers to 
ace play’ was ‘big inch to Plantation to El 
ido or somewhere else’ as contractors bid for 
services of spread foremen who they knew 
d get real distance out of a working spread.” 


It need hardly be added that the round-robin 
has been straightened out with straight talk 
about robbing Peter to pay Paul; while the “big 
inch” is the most spectacular of the undertakings 
in the overall pattern of the War Pipeline pro- 
gram, every link in the system of new, re-located, 
converted or reversed pipe lines is, in terms of 
the total petroleum transportation problem, 
equally essential. Nevertheless, the problem did 
exist for a time and undoubtedly was responsible 
for some delay. 


More important, however, is the fact that draft 
authorities have not yet given clear-cut assurance 
regarding deferment for essential war construc- 
tion duty to draft-eligible pipeliners. The result 
has been that many men have either been taken 
from the spreads and into the army or have 
been required to make extended trips home for 
appearance before their draft boards. No one 
has computed the loss of men and time for which 
these unfortunate situations can be blamed. 


On the credit side of the manpower situation, 
however, it must be noted that several factors 





The cleaning and priming crew 
pause to tune up the machine. 


“Snitcher”, “holiday detector” or 
“stool pigeon” - this sensitive 
instrument checks perfection of 
“big inch” protective blanket. 
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The coating and wrapping machine puts the finishing touches on the 24-inch ee 
tube — a heavy coating of dope and a spiral blanket of asbestos felting. ) 





“Commandos of Industry” — men of many lands and races — white, 
Negro, and American Indian are taking part in the work of construction. 


have helped keep down the difficulties that might 
further have hampered the progress of construc- 
tion. With traditional individuality and loyalty, 
the pipeliners have themselves resisted sporadic 


attempts at union regimentation. 
Wages have been “right.” 


Finally, the “‘big inch” has, from the start, had 
an appeal for men of the pipeline game that has 


brought and held them to the job. Promptly 


after announcement that the line would roll from 
Texas to Illinois, the contractors were besieged 
by able and experienced men of all the pipeline 
crafts for a chance to “set in” on the biggest 


pipeline job yet undertaken in this country. 


By the time sufficient pipe had been strung to 
support initial welding and laying operations an 
army of about 3800 experienced pipeliners had 
been recruited and were concentrating at kickoff 
points along the eight spreads into which initial 
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Welding sleeve over a regular pipe weld that will serve be- 
neath an Arkansas River. Note the 4800 pound river clamp 
and the wooden slats which protect the extra heavy river 
wrapper when the pipe is pulled into its river trench. 


Every weld is autographed. “Big 
inch” veteran welder points with 
pride at one of the more than 
46,000 machine welds. 








truction operations were divided. 

‘eran pipeliners, long-attached to the _ indi- 
ial contractors’ organizations formed the nu- 
s of each gang, and experienced reinforce- 
ts were soon knit into the streamlined 
ation. 


ly occasional “incidents” have marred the 
,agement-labor cooperative spirit and action 

t has characterized the over-all labor factor 
the War Emergency Pipeline. More humor 
1.n headache attaches to recollections of these 
dents. The fact that the pipeliners were not 

ly unionized caused a sympathetic strike of 
ery truck drivers in one small town in IIli- 
ois . . . no one knows quite why. On another 
asion dope carriers on one spread decided they 

‘e entitled to the dignity of title and the 
remuneration of “hoisting engineers.” After all, 
they said, “Hoisting is hoisting—hay, dope, or 
what-have-you.” The strike was abortive. Burt 
Hull offered personally to pay back-wage differ- 
entials to the whole group if they would go be- 
fore the War Labor Board for a ruling. They 


didn’t. 


The pipeliners, from Longview to Norris City, 
have been loyal to the “‘big inch” as an important, 
essential tool for war. You sense that spirit im- 
mediately when you talk with the men and their 
superintendents in the field. That is the spirit 
that has kept the “big inch” rolling, 


Arguments for and against the investment re- 
quired to coat and wrap the first section of the 
“big inch” were carefully weighed at the out- 
set and a decision reached to apply protective 
covering throughout. Full covering is considered 
a substantial safeguard to the capital investment 
in the pipeline’s underground structure. 


A cover of coal-tar materials and a blanket of 


felt will protect the pipeline throughout the 531- 
mile Texas-Illinois section. (Final decision on 
coating and wrapping of the eastward extension 
had not been reached when WorLp PETROLEUM 
went to press). 


The materials and methods of protection gen- 
erally follow the procedures established by the 
oil industry, together with experience from the 
American Water Works Association, the Na- 
tural Gas Industry, and the protective applica- 
tions specified by several Governmental divisions. 


Standard coal tar materials are being used. The 
first operation is to remove oil, grease, dirt and 
mill scale from the pipe after welding, and to 
apply the priming coat. Cleaning and priming 
is done by elevating the welded pipe with trac- 
tors equipped with side booms and cradles to 
provide clearance for the cleaning and priming 
machines. The pipe is cleaned by cutters and 
wire brushes fixed to a rotating head, and at the 
same time, primed by means of rugs attached to 
a revolving head at the rear of these machines. 


Right: Bull plug protect- 
ing end of first joint of 
the pipe laid in Arkansas. 


Below, left: Partially completed 
river crossing. Note arc of float- 
ing buoys showing upstream bend. 


Below, right: Finesse on 
the backfill. A “cat” team 
putting the “big inch” to bed. 











This primer is composed of coal tar pitch com- 
bined with solvents, and is applied at atmospheric 
temperature. The primer deposit forms the bond- 
ing agency between the steel and the enamel 
coating which is applied after the primer is dry. 


After cleaning and priming, the coal tar enamel 


sea 
is applied to a thickness of 3/32 inch by coat- lin 
ing and wrapping machines which apply the me 
enamel to the pipe, and at the same time wrap la 
the felt which serves to shield the enamel from th 
soil stress and mechanical distortion. Coated pipe 
is handled with wide slings and lowered to 1 
padded skids. All areas bearing on skids receive pI 
an additional coating of enamel and felt before pI 
the pipe is lowered. Paved roads and railroad 194 
crossings are pipe-sucased with pipe similarly an 
protected. Rec 
River crossing protection at the eight principal ada 
streams consists of cleaning and priming, then tion 
manual application of three coats of enamel and pty 
two, plies of felt applied while the individual On 
pipe sectioris are revolved on rolling jigs. The mi 


inch thick 
and permits push-pulling of the pipe across the 


completed coating is approximately % 


rivers without injury to the protection, 





Application of the coating materials on each of 
the eight mainline spreads is under the direction 
of a service man employed by the “dope” sup- 
plier, and a WEP inspector double checks all 
pipe for abrasions suffered in handling. 


The electrical “holiday detector” or “‘snitcher” 





spots invisible punctures in the coating, and these 


along with any abrasions are hand coated before Vigorous, sincere, able, W. Alton Jones, President of WEP Inc. personifies the 


pipe is lowered. Experienced observers are of spirit of industry-government cvoperation which has fostered the “big inch’’. 
the opinion that the line is receiving very ef- His drive and understanding are reflected in the world-beating construction 
fective protection from the probable action of record established on the Texas-lllinois leg of the War Emergency Pipeline. 


soil acids and alkalis, which, in combination with 
electrolysis, might result in corrosion requiring 
costly repairs and reduction of capacity deliveries 
of oil to the East. 


Behind the men who plan and manage the “big 
inch” building jobs are 4800 pipeliners—an army 
destined to be more than doubled when work 
gets fully underway on the extension to New 
York and Philadelphia. Four hundred and fifty 
men to a spread, these too are the men tehind 
the men behind the guns. 


Laborers 
Muckers 
Graders 
Night Watchmen 


Fencemen 





Sawfilers 

Skid Men 

Rag Men 

Swab Men 

Blacksmith 

Measuring Men 
Right-of-Way Foremen 





WEP President W. Alton Jones animates a construc- Richt-of-Wav S 
tion detail for an interested colleague on field in- ight-ol-VWWay otrawmen 
spection trip during early stages of construction. (Continued on page 48) 
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WAR MADE 


THE BIG INCH NECESSARY 


THESE MEN MADE IT FAST 


Pue great Pacific sneak at Pearl Harbor 
sealed the “feasibility” of the Texas East pipe- 
line. and justified, in one fatal, historic mo- 
ment, all the thinking, planning and pre-approval 
labor that had been expended in preparation for 
the day WPB could give the green light on steel. 


The go-ahead came on June 10, 1942—all the 
preliminary work of planning, survey, and other 
preparation that had been carried out during 
1941 proved of immense value in saving time 
and getting the project off to a flying start. The 
Reconstruction Finance Corporation, through its 
subsidiary Defense Plant Corporation, agreed to 
provide funds for the building of the first sec- 
tion of the line from Longview, Texas, to South- 
ern Illinois at an estimated cost of $35,000,000. 
On June 12 the order for approximately 550 
miles of 24-inch seamless steel pipe was placed 































indefatigable veteran of pipe line construction 
and operation, Burt Hull, Vice President and 
General Manager of WEP Inc., is beloved, 
respected, “big stroke’ on the “big inch.” 


DECEMBER, 1942 


with National Tube Company. On June 26 a 
contract covering construction of the line was 
concluded between Defense Plant Corporation 
On July 


15 contracts for laying the pipe were signed with 


and War Emergency Pipelines, Inc. 


construction companies and on August 3 the first 
welds were made. 


Thus, just 54 days from the date of authoriza- 
tion, the project started to roll—the “big inch” 
was going into the ground to become a new high- 
way for an endless flow of oil to the critical 
shortage area in the East. In gestation for two 
years lacking only forty days (July 20, 1940- 
June 10, 1942) the “big inch” came to life in 
less than two months. 


From July 20, 1940 when Secretary Ickes first 
warned of the possible need for a Texas-East 


Hard-hitting field officer on the “big inch,” 
Major A, N. Horne, Vice President and 
General Superintendent of WEP Ine. 


















































Coast pipeline to May 1941 when more than 


fifty tank ships engaged in petroleum transport 


from Gulf Coast to Atlantic ports were trans- 
ferred to service under the British flag for hand- 
ling petroleum supplies desperately needed by 
Great Britain, war had mushroomed on every 
continent except North and South America. The 
American citizen still blithely assumed that Mars 
had no designs on us. 


The petroleum pinch in the East, coincident with 
the shift of tankers to British service, nudged 
our complacency slightly; in the councils of the 
petroleum industry men went to work studying 
the impact and the emergency possibilities of 
restrictions on 


war-continued petroleum sup- 


plies in the areas of potential critical shortage. 


A fact-finding committee of the American Pe- 
troleum Institute began a study of the situation 
and its report, completed at the end of that 
month forecast a probable average deficit for the 
period from July 1, 1941 to March 31, 1942 of 
494,000 dead weight tons, or the equivalent of 
49 tankers of average size in the facilities needed 
to supply the requirements of the eastern states. 


Meanwhile, just about the time when this report 
was ready for submission, the President on May 
27 declared the existence of a state of national 
emergency and on the following day designated 
Secretary of Interior Ickes as Petroleum Co- 
ordinator for National Defense. The report of 
the American Petroleum Institute Committee, 
which had been intended to serve for the infor 
mation of the Office of Production Management 
was submitted also to the Petroleum Coordinator 
and was one of the first documents to be put 
before him in his new capacity. 






He chairmanned the engineering of the 
“big inch”—Captain W. R,. Finney, recog- 
nized authority on pipe line engineering. 
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Major J. R. Parten, Director of Transportation 
Division of Office of Petroleum Coordinator for 
War. 


From that time forward the questions of pro- 
viding alternative means of transportation to 
replace possible further inroads on the tanker 
service has been almost constantly to the fore 
and no man has been more insistent than Pe- 
troleum Coordinator Ickes in impressing its 
importance on Washington officialdom and the 
public at large. In repeated appearances before 
Congressional committees and in conferences 
with other federal agencies he emphasized the 
necessity of providing for large-scale overland 
movement of oil from the Southwest to ports and 
industrial centers of the eastern seaboard. When 
his proposals were rejected he continued to urge 
that attention be given to this phase of the 


situation. 


In conferences with various groups of oil men the 
Petroleum Coordinator and his Deputy, Ralph K. 
Davies, canvassed the whole transportation situ- 
ation including the possibilities of increasing ship- 
ments by rail and barge and the linking up and 
rearrangement of existing pipelines but the con- 
clusion reached was that such changes would be 
inadequate as a substitute for ocean transport. 


Secretary Ickes’s own views were expressed in 
the recommendation of a large diameter pipeline 
to connect the oil fields and refining centers of 
the southwest with the refining centers and mar- 
kets of the East Coast. At the suggestion of the 
Coordinator, an industry committee, made up of 
executives from eleven companies doing 85 per- 
cent of the petroleum business of the East, studied 
the feasibility of building such a line or lines as 
he had recommended. The group selected as its 
chairman, W. Alton Jones, President of Cities 
Service Company, and appointed an engineering 
committee under the chairmanship of W. R. 
Finney to make a complete preliminary study of 
the economics, design, specifications and aerial 
survey of the route, of the proposed pipeline to 
the East Coast. The cost of these studies was 
underwritten by the oil companies and the work 
1941. The 


committee of executives accepted the plan devel- 


was completed about September 1, 
oped by its engineering group. It also decided 
upon the incorporation of two companies, Na- 
tional Defense Pipelines, Inc. and Emergency 
Pipelines, Inc., which companies, incorporated 
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Right: Hon. Jesse Jones, Administrator of 
Reconstruction Finance Corporation, one 
who has fully understood the necessity 
for, and worked to make possible the 

building of the Texas-East Coast pipe line. 


in Delaware on September 8, 1941, were private- 
ly to finance the building of defense pipelines, 
the first of which was to be made up of a 20-inch 
main line from East Texas to Southern Illinois, 
a connecting 16-in line from Wood River, IIli- 
nois, and a 24-inch main line from this junction 
to the East with branches to the New York and 
These industry 
plans met with approval of the Coordinator and 


Philadelphia refining centers. 


he immediately advocated the release of the 
necessary critical materials for the construction 
of the first big pipeline. Early authorization of 
the project was anticipated and the industry 
was ready to start construction work as soon as 
this authorization could be made. 


At this time the Honorable Jesse H. Jones who 
agreed with the Coordinator as to the impera- 
tive necessity for the construction of the big line 
to the East, as a national defense project, pro- 
posed, if necessary, the financing by Reconstruc- 
tion Finance Corporation of an amount up to 80 
percent of the estimated cost of the line. 


The SPAB studied the Coordinator’s proposal 
but reached the conclusion that the required 
critical materials could better be employed in 
other phases of the National Defense program. 
As a result, the application for the required ma- 
terials was denied on October 2, 1941. It was 


about this time that several of the tankers orig- 
inally assigned to the movement of oil for Brit- 
ain were returned to American flag service; the 
East Coast situation appeared to be eased. 


Nevertheless representatives of the oil indust+, 
railways, and other transportation agencies | r- 
ganized a tremendous effort to fill the gap in 
East Coast petroleum supplies caused by he 
withdrawal of ocean tankers, both actual ad 
impending. Seemingly impossible results w: re 
accomplished. Tank car transportation of 
troleum products to the East was pushed abv ve 
850,000 bbl. daily and at the high point t)iis 
accomplishment represented a triumph of orga 
zation that reflects great credit on all concerned. 
Petroleum movement by existing pipelines and _»y 
barge and on inland-waterways was materially 
increased, but despite all efforts a petroleum 
transportation deficit persisted and official warn- 
ing was given that the railways—principal sub- 
stitute transportation facility—could not main- 
tain the tank car movement at full flood during 
late fall and winter months. 


Under the circumstances the need for greatly 
expanded pipeline capacity assumed new urgency. 
In February 1942 Coordinator Ickes again had 
pressed for consideration of a long distance line 


and in March he made application to the War 
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worked closely with 


Quiet, forceful Ralnh K. Davies, Deputy Petroleum Coordinator 
for War, whose foresight and administrative verve and under- 
standing have wrought unity of purpose and understanding among 
the numerous interests responsible for the 24 inch pipe line. 


Samuel H. Husbands, President Defense 
Plant Corporation,—he and his lieutenants 


“big inch” officials. 





















of Petroleum Coordinator and members of the 
oil industry resulted in effecting important sav- 
ings in equipment and ultimately turned the 
critical materials scale in favor of the War 
Emergency Pipeline. On June 10, 1942, the 
Board approved the projected first section of 
the 24-inch line from Longview, Texas to 
Southern Illinois and authorized allocation to 
it of 137,500 tons of steel. 


Thus, after more than a year of discussion, study 
and survey, the proposal that had been strongly 
advocated from the beginning of the national 
emergency by a number of men of foresight in 
private and public life as essential to the success- 
ful conduct of the war finally gained official rec- 


ognition and approval, 


Many men have rendered noteworthy service in 
bringing this vital national undertaking to frui 
tion. Among them a place of special importance 
must be assigned to Secretary Ickes. In his ca 
pacity of Petroleum Coordinator he early real 
ized the advantages of the line and the invaluable 
part it might be called upon to play in the 
nation’s defense. Through his advocacy of its 
construction and his repeated recommendation 
that the materials required be allocated to it he 
kept the project before the federal agencies on 
whom its fate depended until the march of events 
brought compelling support to his position. Typi- 
cal of the Ickes attitude toward timely prepara- 
tion for war needs was his comment at the time 
when the decision to complete the War Emer- 
gency Line to the East Coast was announced. 
The Secretary said in part: “So important do I 
regard the function the pipeline can perform in 


the winning of the war that it is perfectly clear 







Below: Judge William P. Cole, 
Jr., legislator and leading spirit 
behind recognition of petro- 








































Production Board for allotment of 460,000 tons 
of steel to be used for this purpose. In May 
he presented a report to the War Production 
Board which stated that the East faced a very 
serious oil shortage in 1942, and added that, “In 
the light of analysis and conclusions presented 
and in the best opinion and advice of the pe- 
trolcum industry we recommend ... the War 
Production Board reconsidered the application 
now pending for the necessary materials and 
equipment for a 24-inch pipeline from East Texas 
to New York and grant a Project Preference 
Rating of A-1-A in order that this pipeline can 
be built without further delay.” Faced by 
mounting demands from every direction which 
called for steel to be used in planes, in ships, in 
Punitions, tanks and cars, and in the erection of 
plants for the manufacture of all these necessi- 
ties. the problem before the War Production 









Board of deciding which among them was the 
most imperative was a difficult one. But the 
developments of the war itself made it increas- 
ingly evident that a dependable supply of oil to 
the Atlantic Seaboard was a primary war re- 
quirement, not only to maintain the productive 
capacity of the eastern states for military sup- 
plies but also to save time and ships in the trans- 
port of petroleum products to war fronts across 
the Atlantic. The growing weight of these fac- 
tors together with studies conducted by the Office 





line Committee, War Production 
Board economist-engineer 
analytical understanding helped 
bring the “big inch” to fruition. 


Wayne Johnson, Chairman Pipe- 


leum’s tremendous role in war. 


whose 

























to me that we must not only complete this line 
with the utmost dispatch but must immediately 
consider the advisability of constructing still an- 
other paralleling the first.” 


Throughout the period of planning and prepara- 
tion the Coordinator’s efforts to obtain recogni- 
tion for the pipeline proposal were actively 
assisted by Deputy Petroleum Coordinator Ralph 
K. Davies and by the Division of Transportation 
of the Coordinator’s office under the direction 


of Major J. R. Parten, 


As the funds for the construction of this project 
are being furnished by Reconstruction Finance 
Corporation and ownership of the pipeline rests 
with Defense Plant Corporation, the financial 
aspects of the undertaking have been in the 
hands of Samuel H. Husbands, president of 
liaison representative of the Board in many im- 
Defense Plant Corporation, who has facilitated 
the work in every way possible. 


The all-important decision of allocating mate- 
rials for the building of the line rested ultimately 
with Donald M. Nelson and his associates of 
the War Production Board. In arriving at this 
decision an influential factor was Wayne M. 
Johnson who has acted as a special advisor and 
portant matters and who made a careful study 
of the pipeline proposal with particular consid- 
eration of the question of how it could be car- 
ried out with the least amount of interference 
with other parts of the war program. Mr. John- 
son’s work in clearing up difficulties in the path 
of the project and reconciling conflicting view- 
points is given a high and special rating by those 
familiar with the course of the matter and it is 
noteworthy that he served in a similar capacity 
in connection with the eastward extension of the 
line which was approved on October 26. 


In this connection it should be mentioned that a 
factor contributing to the rapid progress of the 
line once its construction was authorized and the 
needed materials assigned was an act passed by 
Congress in the summer of 1941. This was the 
Cole pipeline act which conferred the right of 
eminent domain on interstate pipelines whenever 
the President certified that such lines were es- 
sential to national defense. Introduced by Rep- 
resentative William P. Cole, Jr., as the last of 
many constructive proposals dealing with pe- 
troleum matters which he sponsored during his 
service in Congress and strongly urged by the 
President himself, this act eliminated the possi- 
bility of legal delays in providing facilities urgent- 
ly demanded for the war effort. Though the 
immediate object of the legislation was to over- 
come obstacles. that were holding up pipe lines 
then under construction in the southeastern area 
it of course was equally applicable to the larger 
undertakings that were to come later and so 
deserves a place in the picture. 


While the various federal agencies concerned 
with petroleum activities, control of critical ma- 
terials and financing of enterprises essential to 
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the war have had to determine policy, weigh the 
importance of the project and pass upon the 
availability of needed materials the actual work 
of preparing and carrying out concrete plans for 
the construction of the line has fallen upon the 
oil industry. Some of the ablest minds in the 
petroleum industry have contributed to the job. 


When the Petroleum Coordinator set up com- 
mittees drawn from the industry as part of his 
country-wide organization, W. Alton Jones was 
appointed chairman of the Temporary. Joint 
Pipeline Management Sub-Committee, and when 
the Petroleum Industry War Council was or- 
ganized later he was made chairman of the Na- 
tional Transportation Committee and chairman 
of the Pipeline Managing Committee. At this 


_ time petroleum transportation was becoming the 


principal problem of the oil industry and Mr. 
Jones, by reason of these positions, has had to 
deal with the manifold angles of this perplexing 
subject. His outstanding war work to which he 
has given unstintingly of his time and energies 
during the past year and a half in helping to 
overcome the almost impossible petroleum trans- 
portation problems in keeping oil moving east- 
ward, and by his advocacy and working for 
realization of the big line from the inception of 
the idea to the present time, led by common 
agreement and approval to his selection as presi- 
dent of War Emergency Pipelines, Inc. He has 
played a large part both in paving the way for 
the world’s largest pipeline and in putting 
through to successful completion in record time 
the construction of its first section. The quali- 
ties of leadership which he had displayed in other 
branches of the industry have been strikingly 
shown in the smoothness and efficiency with 
which the complicated task of laying and equip- 
ping a line of unprecedented size has been 
performed. 


The difficult engineering problems inherent in 
a project of the magnitude of the “big inch” re- 
quired the best talent that could be enlisted from 
the ranks of petroleum transportation engineer- 
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ing to do the job. An engineering committee, 
whose membership represented the principal pe- 
troleum suppliers in the East, was formed under 
the chairmanship of Capt. W. R. Finney of 
Standard Oil Co. (N.J.), one of the nation’s 
leading experts in pipeline engineering. When 
the plan for privately-owned lines was dropped 
because of inability to obtain the necessary steel 
all these preliminary data were kept available and 
when the Texas-Illinois line was finally approved 
they were turned over without charge to the 
Defense Plant Corporation representing a saving 
to the government of material sums expended by 
the oil companies in obtaining them and repre- 
senting also a saving in time in getting the new 
project under way which was even more valu- 
able. Naturally enough the company drafted the 
services of Captain-Finney as chairman of its 
engineering committee. 


The field generals in the tremendous job of 
pushing through the first lap of the “big inch” 
in record time are Burt E. Hull, vice president 
and general manager of the company, and his 
energetic associate, Vice President A. N. Horne. 
“Burt” Hull, as he is best known to almost 
every practicing pipe liner in the Southwest, was 
drafted from the job from his position as presi- 
dent of the Texas Pipe Line Company. As an 
outstanding authority for many years in the con- 
struction and operation of pipeline facilities, 
“Burt” was eminently qualified for the job. 
Thoroughly conversant with pipeline problems 
from ditching to final delivery and an indefa- 
tigable worker of proven ability in getting a job 
done, his selection as field general for the “big 
inch” operation was an ideal one. 


Burt Hull’s direct responsibility is the actual 
construction job; a responsibility that necessi- 
tates his being on the job at all hours to super- 
vise the functioning of all the working “spreads.” 
His colleague in shirt sleeves on the seven-day 
hours-unlimited schedule, Major “Al” Horne, 
was formerly manager of the Empire Pipeline 
Company. Today, fresh from a tour of duty 
with the Army, he is an able “rock ’em and sock 
"em lieutenant” with an equal flair for punching 
the job through fast and thoroughly. 


No small share of the credit for the speedy prog- 
ress of the great undertaking belongs to the 
skilled workers who constitute the shock troops 
of the construction crews. They have wrestled 
pipe and handled welding tools under almost all 
conceivable conditions. Some of them have helped 
to lay other history-making lines across the des- 
erts of Mesopotamia and over the mountains and 
through the swamps of Colombia and Vene- 
zuela. They are the commandos of the indus- 
trial world whose relish for a job is measured 
by its toughness and the difficulties it presents. 
They no less than other members of the oper:t- 
ing staff from top to bottom take pride in the 
“big inch” not as a monument to their own skill 
and tenacity but because it is a genuine and im- 
portant contribution toward ultimate victory in 
the fight for freedom. 
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One of the huge gate valves employed on the 
War Emergency Pipeline, weighing 742 tons; 
is twelve feet tall, over four feet face to face 
of end flanges. Photo courtesy Darling Valve & 
Manufacturing Co. 


BIG PIPE LINE 
ELECTRICALLY OPERATED 


Features of Power Supply, Motor 
Control, Pumping Equipment § and 
Station Arrangement. Same System 
to be Employed on Eastward Extension 


By W. G. Taylor* 


* Industrial Engineering Department General 
Electric Company. 
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Wren the War Emergency Pipeline project 
was first given consideration, it was a foregone 
conclusion that electric motor drive for the pumps 
was the only practicable method. As compared 
with other means, electric drive involves the least 
quantity of scarce critical materials, particularly 
steel, it lowers the cost of installed equipment, 
and permits direct connection of efficient high- 
speed motors and pumps. Furthermore, it also 
permits the use of smaller station buildings, sim- 
plifies operation routine, and assures low main- 
tenance costs, since instruments accurately re- 
cord electric station operations. Most important 
of all for the early completion of the pipe line, 
was the fact that only electric motor drive could 
be produced under war conditions in the time re- 
quired to enable the pipe line to be of real benefit 
this winter in alleviating the oil and gasoline 
shortage in the eastern states. 


On the 531-mile portion of the pipe line now be- 
ing completed between Longview, Texas, and 
Norris City, Illinois, the preliminary layout in- 
dicated that nine booster pumping stations would 
be required. From the practical standpoint, how- 
ever, it was necessary to change some station lo- 
cations, to avoid a river and a swamp and other 
inaccessible places. This compromise required the 
addition of a tenth station. Nine of these sta 
tions are each equipped with three single-stage 
centrifugal pumps, each pump driven by a 1500 
hp., 1800-r.p.m., 2300-volt, constant-speed, 
squirrel-cage induction motor. Because of limited 
power supply, station No. 9 has been split up into 
two stations, tentatively called stations 9A and 
9B, each supplied by different power companies. 
Station 9A has one 1500-hp. motor driving a 
centrifugal pump while 9B has two pumps and 
motors. All told, then, there are a total of twelve 


stations, including the present terminus at Norris 
City. 


The first two pumping stations are in Texas, and 
power is supplied to them at 66,000 volts by the 
Southwestern Gas and Electric Company. The 
next four stations are on the lines of the Arkansas 
Power and Light Corporation, with power sup- 
plied at 110,000 volts. Two more stations in 
Arkansas are supplied with power at 110,000 
volts by the Arkansas-Missouri Power Company. 
The station in Missouri with one motor on the 
lines of the Missouri Utilities Company receives 
power at 33,000 volts. All the remaining stations 
are in Illinois and obtain power at 66,000 volts 
from the Central Illinois Public Service Com- 
pany. High-voltage line extensions necessary to 
reach the pumping stations vary in length from 
a minimum of one-tenth of a mile to a maximum 
of 48.1 miles, and amount to a total of nearly 
113 miles for all twelve stations. These feeders 
are all steel-wire circuits, to conserve copper, and 
each is connected to the power company’s trans- 
mission line through disconnecting switches of the 
horn-gap type. 


A three-phase power transformer, installed out- 


ot-doors is located at each pumping station to 
step the voltage down to 2300 or 2400 volts for 
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Diagram of typical pump station, showing pump and motor arrangement. AI the 
aks ; ; , , line w: 
the main motors. Stations with three motors, also complete assembly ready for operation after in- larly standardized sole plates, there being no com- <a 
the present temporary terminus at Norris City, coming lines and motor leads are connected. This mon base for motor and pump because of the in- eae 
where three 1500-hp. motors will later be in- type of construction has not only greatly simpli- terposition of the fire-wall. eg 
stalled, each have a transformer rated 3750 kva. fied the amount of installation work, but has re- oc *n 
These transformers are designed to accommodate sulted in a large saving in copper because of the Pressure switches are provided at each station to a * 
the future addition of fans for forced oil cooling compact design. Electrically operated 2300-volt function on abnormally low or high pressures. sila 
to increase the capacity, and with full-capacity oil circuit breakers are provided for all power When the station inlet pressure drops to 12 Ib., ent 
high-voltage taps selected to meet the require- switching, and all main breakers have an inter- pressure switches operate an alarm system. If in rng 
ments of the power companies. Station 9A with rupting capacity of 100,000 kva. The breakers let pressure drops to 5 lbs., the main 1500-hp me | 
one motor, and 9B with two motors, are equipped are suitably interlocked for successive starting of motors are shut down successively at 2 minute eto 
with 1500-kva. and 2500-kva transformers re- the motors. Of the eleven booster stations, the intervals by means of timing relays. If the pres wn’ 
spectively, similar in design to the 3750-kva. first seven employ the full-voltage starting method sure recovers before all motors stop, this opera- 
units, except that provision for fans was not made for the main pump motors. At the other stations, tion is automatically arrested, but motors already The « 
on the 1500-kva unit. The outdoor switching ar- these motors are each started, at reduced voltage. shut down must be re-started by the operator. siines 
rangements «t the various pumping stations dif- from a separate autotransformer. Likewise, switches operating on station discharge shinies 
fer to some degree in accordance with the require- pressure shut down all 1500-hp. motors in the eth « 
ments of the power companies involved. At Although control and switchgear equipment are station if pressure increases to 900 lbs. and pre at 10 
nearly all of the stations there are no out-of-door as vital to the operation of a pipe line pumping vent re-starting until the pressure falls to 850 Ibs. sine 
power circuit breakers, but the high-voltage in- station as the motors, to many people the latter deste 
coming circuit is equipped with fused disconnect- are of chief interest because of the direct part they With three 1500-hp. motors in a station all oper the s 
ing switches. Both high and low-voltage sides of play in moving the oil along to its destination. ating at full load, approximately 225 horsepowe Leas 
the circuit are protected by outdoor lightning ar- The 1500-hp. motors on this project are unique, of energy is discharged into the motor room i: a 
resters. Power delivered to each station will be not only in being the largest so far built for this the form of heat. This necessitates a station venti onesie 
measured by outdoor metering equipment. All service, but also because of their somewhat spe- lating system with exhaust fans, arranged to kee; ete 
outdoor equipment is mounted on wooden struc- cial frame design, for discharge of ventilating air the motor room temperature comfortable at al 
tures, to conserve steel. At each station, there is from the top of the motor. They are of open, times and to supply heat to the pump room and At tl 
an auxiliary transformer bank, located outdoors self-ventilated construction, and are located in a where necessary, to other parts of the station 857.1 
and consisting of one 25-kva, 2300-115/230-volt motor and control room which is sealed from the Normally, motors of this size are designed to dis fron 
and two 15-kva, 2300-230 volt, single-phase pump room by a fire-wall, to exclude any hazard- charge air downward at each side, but with thre fiftee 
transformers. This bank supplies 10-kva, 115 ous gases which might be present. The shaft of motors side by side this would undoubtedly re Fou: 
volts, single phase for lighting and for three 1-hp each motor extends through a sealed opening in sult in recirculation of warm air through th moto 
exhaust fans for station ventilation; also 3-phase the wall and is coupled directly to the pump on motors, which might cause their over - heating be lo 
power for a 20-hp. sump pump motor. the opposite side. The thirty 1500-hp. motors for particularly in the case of the motor in the mid ris C 
the portion of the line from Longview to Norris dle. Furthermore, to pick up air so discharge: sixter 
Indoors, each booster station is equipped with City have been built by two electrical manufac- would require extension of station ventilating ai 4 da 
metal-clad switchgear consisting of one incoming turers to save time, and have been standardized ducts down between the motors where they woulk pum 
line unit and a starting unit for each 1500-hp. as regards mounting dimensions so that they are interfere with convenience of station operation meat 
motor, all built and wired at the factory as a interchangeable. Each motor is mounted on simi- These difficulties have been fully avoided by de 220) 
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signing the motors to discharge their air from the 
top, toward the ceiling, where station ducts can 
readily pick it up without any mechanical con- 
nection. between the ducts and the motors. 

In the Longview station, three 100-hp. motor- 
driven. suction pumps are installed to feed the 
pipe line. These motors are the totally enclosed, 
explosion-proof, squirrel-cage induction type, lo- 
cated out-of-doors in the manifold area, operating 
at 1800 r.p.m., 2300 volts. They are controlled 
by full- voltage starters of the contactor type 
Rounted in metal-enclosed cubicles on a common 
sill, and each protected by current-limiting fuses 
of high interrupting capacity, of the disturbance- 
free type. These starters were completely as- 
sembled and wired at the factory, and installed 
asaunit. Power is supplied to this control group 
from the main motor control group by means of 
extended bus-bars joined in an auxiliary com- 
partment. At Norris City, some oil will be de- 
livered to the Illinois Pipe Line at Centerville 
Station, Illinois, 16 miles north, through a branch 
pipe line. Two pumps for this purpose are lo- 
cated in the Norris City Station, each driven by 
a 350-hp., 3600-r.p.m., 2300-volt, squirrel-cage, 
open-type induction motor. 


All the rest of the oil carried by the 24-inch pipe 
line will be delivered to tank cars through load- 
ing racks at Norris City, this being a temporary 
arrangement until the remainder of this pipe line 
east to the Atlantic Coast is completed. Three 
loading-rack pumps, each driven by a 250-hp., 
1800-r.p.m. motor, otherwise like the 350 - hp. 
units, will be installed if the railroad facilities 
permit. Lacking adequate railroad facilities, two 
units will be at Norris City and the third at the 
next pumping station east, Princeton, Indiana. 
Motors of both ratings are installed with the fire- 
wall between motor and pump. 


The complete control for the 250- and 350-hp. 
motors is a factory-assembled and wired unit, 
consisting of a 2300-volt incoming line cubicle 
with a manually operated oil circuit breaker rated 
at 100,000-kva interrupting capacity, and four 
automatic reduced - voltage starters of the con- 
tactor type, protected by current-limiting fuses of 
the same type used for the 100-hp. motors at 
All of these cubicles are metal- 
enclosed and assembled in line, and ready for op- 
eration, after connection of incoming line and 
motor circuits. 


Longview. 


At th's writing, layout work is progressing on the 
857-mile portion of the line finally authorized 
from Norris City to the Atlantic Coast. At least 
fifteen more pumping stations will be required. 
Fourteen of these will each have three 1500-hp. 
moto:s installed, and three additional motors will 
be loc ited in the present terminal station at Nor- 
tis Cry. At Norris City, oil will be delivered to 
sixtee: 80,000 barrel tanks holding approximately 
4 day.’ supply. From these tanks, the oil will be 
Pump«d into the eastern extension of the line by 
mean. of three open-type 100-hp., 1800-r.p.m.. 


92 . 
-00-colt, squirrel-cage motors coupled to suc- 


tion pumps through a fire-wall. These motors 
will be supplied with full voltage starters of the 
same type as at Longview. The line will extend 
across southern Indiana, Ohio, and Pennsylvania 
to a point near Phoenixville, Pa., where one 20- 
inch branch will go southeast to the Philadelphia 
area and the other 20-inch northwest to the 
vicinity of Bayonne, N. J. There will be 48 more 
of these motors needed, including three for Nor- 
ris City, or a total of at least 78 for the complete 
line from Texas. A preliminary power survey in- 


dicates that high-voltage transmission lines are 
within reasonable distance from each tentative 
station site, but it is yet to be determined whether 
there is sufficient available capacity to carry the 
station load. Of course, the selection of method 
of motor starting and of interrupting capacity of 
circuit breakers must await the final results of 
the power survey. It is very likely, however, that 
the electrical control equipment in the new sta- 
tions will largely duplicate that already installed 
on the portion of the line south of Norris City. 


Below: One of the first pumps for the War Emergency Pipeline undergoing 
test in the laboratory. Photo courtesy Allis-Chalmers Manufacturing Company. 


Bottom: Metalclad switch gear used for starting the 1500 hp. main pump mo- 
tors is shown at the left of this photo. A typical station with three main motors 
started across the line will have three motor starting units together with an in- 
coming line unit, and an auxiliary unit. Photo courtesy 


W estinghouse. 













































































SEAMLESS TUBE FOR 
THE “BIG INCH” 


A solid round bar of steel is heated uniformly 
to the proper temperature for rolling. The bar 
is then pushed, on a horizontal trough, into the 
space between the rolls, the axis of the billet on 
the inlet side of the mill being coincident with 
the centerline of the pass. When the rolls have 
engaged the leading end of the billet the force 
of the pusher is removed, the obliquity of the 
roll axes imparting rotation and axial advance. 


At the gorge, the leading end of the billet en- 
counters the pointed nose of the piercing man- 
drel. Actually the piercing mandel is not forced 
through the billet; rather, the rolls cause the 
hot metal to flow over and about the mandrel, 
their grip being sufficient to carry the work piece 
along against the retarding effect of the piercer. 
When the rear end of the billet has rolled clear 
of the piercer point, the mandrel bar is with- 
drawn and the hollow shell conveyed to a reheat- 
ing furnace in preparation for additional fabri- 
cation into the finished tube. A forty-foot shell 
for the twenty-four inch pipe can be produced in 


less than one minute. 


The ends of each joint of pipe are bevelled at the 
mill and are practically ready for the welder’s 
torch when strung on the right of way. Only 
hand scraping of the bevelled surfaces and an 
interior swabbing of the joints is required before 


they can be lined up and the stringer head given. 


Veterans of screw-pipe days frown on the current 
use of the word “stabbing” to describe the line-up 
of joints for the first weld, but “stab” it is 
among the “big inch” pipeliners, “stab” and 
“burn” of an average of 725 points a day! 


ig 


Making a hot bend in the 
field. Ingenuity and speed 
with accuracy typifies the 


pipeliner specialists who 
make the “big inch” roll 
with the varied terrain. 





(Continued from page 40) 


Ditch Foremen 
Ditch Strawmen 
Bending Foremen 
Torch Men 
Coaler 

Bar Men 
Stabbers 

Clamp Men 

Pipe Foremen 
Pipe Strawmen 
Welders’ Helpers 
Welders 
Jackhammer Men 
Powder ‘Monkeys 
Dope Foremen 
Dope Strawmen 
Pot Firemen 
Dope Carriers 
Dope Pourers 


Tractor Swampers 


Heavy machinery bevels the end 
of each pipe joint at the mill. 













First stage in fabricating the 24-inch tube. 
The hot steel cylinder flows over the pier 
ing mandrel to form the seamless pipe shell. 
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Winch Truck Drivers 
Tow Cat Operators 
Flat Bed Truck Drivers 
Draw Bar Operators 
Oilers 
Dope Machine Operators 
Cleaning Machine Operators 
Bulldozer Operators 
Lowering Foremen 
Lowering Strawmen 
Stool Pidgeon Operators 
Daubers 
Welding Superintendents 
General Superintendents 
Ditch Machine Operators 
Stringers 
Cleanup Foremen 
each an essential factor in the job of build- 
ing the world’s greatest pipeline. 


Right: Over the hills to the oil-thirsty 
East. Here the “big inch’’, ready for war 
duty, awaits only lowering and backfill. 
Below: Fabrication completed, hundreds 
of joints for the “big inch” roll to the 
loading platform for shipment to stra- 
tegic points along the right-of-way. 





KEEPING THE “BIG INCH” FILLED AND FLOWING 


Present plans for maintaining the 300,000-barrel 
a day through-put of the 24-inch pipeline calls 
for the reversal of four pipelines into East Texas 
and the reversal and conversion of one gas line 
system on the Texas Gulf Coast. In addition, 
there is likelihood that allowables for fields in 
East Texas will be increased to insure adequate 
supplies of crude oil. 


The proposed conversion program is being de- 
sigved around the Magnolia 14-inch gas line 
from Vanderbilt, and involves the reversal and 
conversion of a number of small connecting 
links and the construction with second-hand pipe 


DECEMBER, 
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of 55 miles of additional pipeline. This system 
will deliver approximately 75,000 B/D of crude 
and heating oils in the Houston-Beaumont area, 
for trans-shipment to Longview via the converted 


lines mentioned below. 


The four pipelines due for reversal are: 
Sun Stanolind from Beaumont 

40,000 B/D heating oil 
Shell from Houston. . 35,000 B/D heating oil 
Pan American from Houston 

55,000 B/D heating oil 
Atlantic from Port Arthur 

40,000 B/D crude oil 




























THE 
PIPELINE 


“WAR” FACTS ON 


EMERGENCY 


When completed the “big inch’ will deliver suf- 
ficient oil on the Eastern Seaboard to permit 
greatly increased off-shore liftings . . . vital miles 
nearer and fewer dangerous days to the war 
fronts of Europe, Africa, Asia. 

The “big inch” represents the quickest, safest, 
most effective method for increasing the capacity 
of the United Nation’s tanker fleet immediately. 


When completed to East Coast terminals the 
24-inch War Emergency Pipeline will be ap- 
proximately 1,388 miles in length—the longest, 
largest oil pipeline in the world. Gathering lines 
in the Longview area and branch lines on the 
East Coast substantially increase the total mile- 


age of the “big inch” system. 


Daily delivery of oil at the New York-Phila- 
delphia refineries will be sufficient, during each 
five hours of delivery, to float a Victory ship, 
enough oil to float a Victory cargo fleet of almost 
five such ships every 24 hours, 


Total tonnage of steel required for complete in- 
stallation of the 24-inch line, including pipe, 
pumping stations, terminal storage and equip- 
ment—367,000 tons. 


Total horsepower of pumping equipment, Long- 
view to New York-Philadelphia, 112,500 hp.— 
60 percent less than power needed for new type 
ocean tankers capable of equivalent delivery. 


Line-fill and working stops for the “big inch” 


completed to the East Coast, will require 5,000.- 


000 barrels ot petroleum. 
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Wouew rue Nazi drive toward the Caucasus posst 
was making rapid progress, earlier in the year, re- befo 
ports that seeped out of Germany and appeared deva 
in the newspapers of neutral countries stated that stan 
a labor corps following in the wake of the army pern 
was supplied with drilling machinery, casing and rehe 
drill pipe and would proceed to put down new that 
wells in Russian oil fields as soon as these fell into §  torc! 
the hands of the invaders. The assumption implied strui 
in these accounts was that the Russians would The 
destroy all above ground structures in these areas The 
before abandoning them and would blow up or tank 
plug the wells themselves so far as possible, but ing 
it was pointed out that the Germans were pre- pen 
pared to cope with this situation and could re- Ge 
store production, to a substantial extent at least, am 
within sixty to ninety days after coming into pos- to f 
session of the devastated fields. dep! 
evel 
At the time when these reports made their ap- ser\ 
pearance the German spearhead was approaching 
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Above: When oil was discovered under Lake Rama- 
ninsky, near Baku, the lake was drained and oil 
wells rapidly sunk in the former lake bottom. 


oT POSS 


Right: View of the Kaganovich oil field, in 
Baku, which was distinguished by its fine ar- 
rangement with asphalt roads, and auto- 
bus and railway transportation from the 
workers’ residential section to the oil field. 
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REMAINS ACHILLES HEEL OF 


NAZYS MILITARY MIGHT 


Evidence Accumulates that Limitations of Aviation Fuel and 
Lubricants Have Restricted Aerial Operations—Near Eastern 
Oil Still a Main Hitlerian Objective. 


the inost westerly of the three principal Caucasian 
oil elds, that of Kuban-Maikop and it was con- 
fidently asserted by Berlin that within the en- 
suing two months the whole of the rich peninsula 
between the Black Sea and the Caspian would be 
under German control. The Nazi plan, accord- 
ing to the statement of one of their own oil tech- 
nicians who accompanied the army, was to seize 
possession of the Maikop area by a swift thrust 
before its defenders could carry out their work of 
devastation. This program was upset by the final 
stand of the Russians at the Laba river which 
permitted the oil workers to carry out carefully 
rehearsed plans for the removal of all supplies 
that could be transported and for putting the 
torch to derricks, tanks, refineries and all surface 
structures and blowing up the wells themselves. 
The scorched earth policy was given full play. 
The conflagration of buildings and oil storage 
tanks raged in full fury, its heavy smoke obscur- 
ing the surrounding area for many days and sus- 
pending the advance of the invaders. When the 
Germans finally got possession they acquired only 
a mass of smouldering ruins and were compelled 
to forego their expectation of reinforcing their 
depleted oil supply. This is the Soviet version of 
events which is confirmed by independent ob- 


servers, 





Meanwhile one detachment of the German force 
continued its southeastward drive toward the sec- 
ond objective, the larger oil producing districts 
of Grozny-Daghestan. This move, however, was 
halted at the Terek river and in the stubborn 
fighting in the Mozdok area the Germans have 
made no progress. The richest part of the So- 
viet’s oil resources, the great Baku district, is 
still out of reach across a mountain range which 
presents a formidable barrier. To conquer the 
narrow mountain passes under winter conditions 
when they are blocked by snow involves such 
risks and such certain losses that it is doubtful 
whether it will be seriously attempted. The low- 
er Caucasus appears to be safe from seizure for 
the next few months unless the Nazis carry out 
their oft-repeated threat of a drive through Tur- 
key to reach that region. So far the only part of 
the Russian oil territory over which the Germans 
have definite control is the Kuban-Maikop area. 
Even here their mastery is not undisputed for 
guerrilla bands are still offering resistance in the 
region about Novorossisk and Tuapse along the 
northern shore of the Black Sea which includes 


Kuban. 


Under the disturbed conditions that have existed 


in this area it seems unlikely that the Germans 
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could have carried on any large scale drilling or 


have reclaimed any considerable part of the former 
producing area. It is possible of course that they 
may succeed in sinking some few wells and de- 
veloping a small output. The producing horizons 
vary in depth from 1,500 to 2,500 feet and the 
structure offers no particular difficulty to penetra- 
tion either by cable tool or rotary equipment. 
The former probably is being used if the Ger- 
mans actually have undertaken to restore produc- 
tion. With the time required for this type of 
drilling it appears doubtful if enough wells can 
have been put down to provide any substantial 
output unless a great number of rigs have been 


moved in which is improbable. 


Whatever the facts may be the Nazitleaders ap- 
parently are willing to have the impression spread 
about that they are in a position to make use of 
the oil deposits within the section they have over- 
run. Reports drifting out of the Balkans and 
finding their way into newspapers in neutral 
Turkey related that whole train loads of refining 
macninery are moving eastward through Ru 
mania and Hungary to be set up near the con- 
quered oil fields and would shortly be converting 
Russian crudes into products for use of Ger- 
many’s eastern armies. The source of this equip 
ment was said to be refineries in France and Bel- 
gium which were being dismantled and trans 


ferred to the newly acquired area. 


That the Germans are moving refineries from 
western Europe to new locations very probably is 
Rumors to this effect were in circulation 
At that time, 


however, the destination set for the equipment 


true. 


somewhat more than a year ago. 


was given as eastern Germany, Rumania and pos 
sibly Poland. 


near coastal points in France and the Low Coun 


In their original locations, at o1 


tries, the refining plants were of no use to their 
captors, both because of the inability to supply 
them with crude and because of their exposure 
to bombing attacks from across the English Chan- 
nel. It was believed at that time that much of 
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the seized equipment was intended to repair or 
replace plants within Germany that had been 
damaged in persistent air raids by British bomb- 
ers which during the early part of 1941 had Ger- 
man refineries and oil storage plants as one of 
their chief objectives. 


Assuming that the Nazis either have restored a 
certain amount of oil production in the Maikop 
district or that they will be able to do so if they 
retain possession during the oncoming winter the 
question arises as to the extent to which this new 
source of supply will relieve Germany’s shortage 
of aviation gasoline, fuel and lubricating oil 
which seems to have been becoming more of a 
reality under the heavy demands of the Russian 
campaign during the past summer. 


Production of the Kuban-Maikop fields during 
1940 was unofficially estimated at 17,000,000 
bbl., or 


This output was obtained from many hundreds 


approximately 2,400,000 metric tons. 


of wells operated by pumping and producing a 
few barrels per day apiece. If new drilling has 
been able to bring into production 10 percent of 
the former number of active wells it would 
stand as a remarkable achievement by the in- 
vaders. Even this relatively small quantity 
would be extremely useful to the Germans in 
view of its nearness to the advanced positions of 
their armies and the saving in transportation as 
compared to the much longer haul from Rumania 
or from the Reich itself. It certainly would jus- 
tify the relocation of a sufficient number of re- 
fineries to convert the crude into usable products. 
Moreover Maikop oil is superior to that of Ru- 
mania for the purposes of the Germans since it is 
a light crude and is accompanied by natural gas 
rich in propanes and butanes. That a sufficient 
supply can be developed within a period of sev- 
eral months to satisfy any considerable part of 


Germany’s military needs is difficult to believe. 


Rumania remains the chief source of petroleum 
supply for Germany and Italy so far as the nat- 
ural product is concerned. Strenuous efforts to 


stimulate output there appear to have met with 
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only meagre success. Rumanian production has 
shown a declining trend since 1936 when it 
amounted to 8,700,000 metric tons. In 1939, the 
last year for which official figures are available 
it was 6,250,000 tons. In 1940 it dropped to 5,- 
700,000 tons, and during 1941 according to esti- 
mates by those who have had access to reliable 
information it was a little below 5,500,000. An 
uncorroborated statement from German sources 
made the claim that the 1942 output would reach 
42,000,000 bbl, or approximately 6,000,000 tons 
but this is regarded by oil men familiar with con- 
ditions as expressing a hope not likely to be real- 
ized by actual operations. 


Whatever the exact figure of Rumanian produc- 
tion it appears from statements by German of- 
ficials connected with the administration of oil 
affairs in Rumania that all but a very small part 
of it has been used to sustain Axis war activities. 
The allotment for domestic consumption in Ru- 
mania is stated to have been only 200,000 tons 
plus 10,000 tons for the operation of agricul- 
tural machinery and 30,000 tons for other pur- 
poses, or a total of less than one-seventh of the 
normal pre-war consumption. 


It is alleged by Nazi authorities that production 
from the oil fields of the Reich itself has been 
practically doubled since the commencement of 
the war. If this claim is soundly based it would 
mean that Germany’s indigenous output was 
something above 1,000,000 tons. This is re- 
garded as questionable but within the realm of 
possibility in view of the state of oil develop- 
ment in Germany preceding the war. In addi- 
tion to these supplies from Germany proper, 
Rumania and small minor fields under Nazi 
domination the only other natural reservoir from 
which oil could be drawn in substantial quantity 
is Poland. No dependable figures of production 
from the Polish area have come out since the oc- 
cupation of the country. It is known however 
that when the Germans came into control efforts 
were made to step up the crude output while 
Nazi officials assigned to the refineries dictated 
the products to be turned out and the disposition 


Left: View from the 
sea of the Bay af 
Ilyich oil field in Baku. 


to be made of them. The greater part of these 
products were shipped to Germany; only an in- 
finitesimal amount being left for local use. Even 
so the top figure of the quantity of oil obtainable 
from this quarter can hardly be more than 500,- 
OOO tons. 


From the start of the war the unknown factor in 
Germany’s oil supply has been the extent of syn- 
thetic production. In 1939 this had reached 1,- 
500,000 tons. At that time a number of plants 
were under construction and it was estimated 
from the capacity of these plants that the syn- 
thetic production would have risen by the begin- 
ning of the current year to between 4,000,000 
and 5,000,000 tons. 
therefore to find a German technical writer re- 


It is somewhat surprising 


ferring to the annual production of synthetics of 
about 3,000,000 tons. A possible explanation is 
that the heavy bombing raids conducted by the 
British air forces over western Germany where 
a number of synthetic plants were located may 
have destroyed or crippled some of them and that 
the industrial resources of the country have not 
been equal to the task of replacing these plants at 
locations in eastern Germany and in Czecho- 
slovakia less exposed to aerial attack. 


Survey of the military operations of the past 
twelve months indicates that something has hap- 
pened to stay the expansion of German air power 
and to limit the scope of its activities. While 
a great number of ‘German planes have partici- 
pated in the offensive against the Russians and 
others have had to be assigned to service in Libya 
and other parts of the Mediterranean area and 
to the various occupied countries of Europe it has 
gradually become evident that the German air 
arm which staged such an overwhelming display 
of power in the earlier part of the war has ceased 
to maintain its former position either relatively 
or actually. For a time it was considered prob- 
able that aerial strength was being accumulated 
for an all-out drive against Britain or toward the 
Middle East but as the months have passed with- 
out the opening of such an attack the opinion has 
grown that the range of operations of the Nazi 
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If the various evidences previously referred to re- 
gard ‘ig Germany’s current oil situation are cor- 
rect ‘ne Quantity of petroleum products available 
to the Nazi industrial and military machines, in- 
cluding receipts from Rumania and former Po- 
land as well as natural and synthetic production 
in the Reich, is hardly more than 70,000,000 bbl. 
or roundly 10,000,000 metric tons. This is far 
below the amount calculated as necessary by Ger- 
man technical experts in reports prepared before 
the outbreak of the war and appears wholly in- 
adequate to provide commanding air strength in 
view of the size of the military campaign that 
Germany has been carrying on during 1941 and 
1942. 


In the Polish campaign and in the westward 
drive through the Low Countries and France in 
1940 the Nazis boasted that they captured pe- 
troleum stocks much larger than the quantities 
expended in their own operations but such easy 
spoils have not been available to them during the 
past two seasons. 


Of possible significance in this connection is a 
speech delivered some time ago by Propaganda 
\inister Goebbels in which he told his auditors 
that “whoever controls wheat, oil, iron and coal 
and in addition has the strongest army, will 
win the war.”’ Germany, he asserted, now had 
immense resources of coal and iron, dominated 
agricultural areas capable of providing abundant 
food supplies and very soon would have in its 
possession the richest oil fields in Europe. That 
was at a time when the success of the Nazis’ east- 
ward drive was represented by Berlin as a cer- 
tainty within a matter of weeks. The speech was 
in effect an admission that in the matter of oil 


Germany still was insufficiently supplied. It pro- 
vides a key to Hitler’s persistence in the long and 
costly attempt to take Stalingrad. Its overthrow 
was to open the door to a broad sweep across the 
Caucasus and perhaps beyond which would put 
the Nazis in possession of 85 percent of Russia’s 
oil and round out their control of the four essen- 
tials of national superiority pictured by Propa- 
gandist Goebbels. 


Capture of the Grozny oil fields and the far 
richer prize of Baku was admittedly part of the 
German military schedule for 1942. The heroic 
stand of the Russians at Stalingrad and the stub- 
born resistance of their relatively small forces 


_ along the approaches to the southern Caucasus 


has upset this schedule and has given a respite in 
which to prepare for further assaults that must be 
regarded as inevitable. While the German drive 
has been stayed it has not been rolled back or 
finally stopped. While the Nazi forces have not 
been able to accomplish all that they had planned 
during this year’s campaign they have penetrated 
deeply into Russian territory, have established 
themselves on the northern shores of the Black 
Sea and are knocking at the very gates of the 
greatly coveted oil possessions of the Soviet 
Union. If the actual advance in the field is sus- 
pended for the next few months it is safe to as- 
sume that the time will be occupied with prep- 
arations for a new and desperate thrust as soon 
as the men and the materials for such a drive can 
be assembled. So long as the handicap of insuffi- 
cient oil remains to prevent the full realization 
of their potential war strength the Nazi leaders 
will not balk at any expenditure of blood to over- 
come it. The critical phase of the struggle to 
grasp this last important source of power prob- 
ably lies still ahead but no further distant than 
the opening of the 1943 campaign. 


While Germany’s plan to gain control of the oil 





fields of the Caucasus and the Near East has not 
















































yet succeeded, it has not been abandoned. The 
price already paid in men and materials shows 
the high value which Hitler places upon this ob- 
jective and indicates that he will not abandon 
the attempt to attain it so long as a chance of 
success remains. At the same time it should con- 
vey two instructive suggestions to strategists ot 
the United Nations. The first is the imperative 
need of preventing the Axis from gaining a po- 
sition where it can exploit the oil of Baku and 
from there move against the prolific Near East- 
ern fields. The second is the importance as soon 
as possible, of directing a sustained attack against 
Rumanian refineries which remain a chief re- 
liance of the Nazis for those petroleum products 
which are essential to the successful prosecution 


of present day war. 





Above: Oil train leaving Baku en route to 
Industrial Section. 





Left: Exterior view of Colombia Refinery 
in Rumania. 








Oil Industry Has Met The Problem of 
100 OCTANE GASOLINE 


Increased Plant Capacity, Development of New Processes and Im- 


provement in Methods and Results Have Kept Production Ahead of 


Wen the complete history of the American 
Petroleum industry’s part in World War II 
comes to be written, this industry will or should 
find itself credited with the performance of sev- 
eral near miracles of production in the service of 
the nation. One of the most notable of these per- 
formances is the creation of a great new source 
of 100 octane-number gasoline for the armed 
forces of the United States and allied nations. 


In the kind of global warfare that is now raging, 
ultimate victory will perch on the banners of the 
side that is able to take and keep control of the 
air. The side that has the most and the best air- 
planes, and the most and best fuel for those planes 
will win. The designers and builders of Amer- 
ican flying craft are furnishing the planes in the 
necessary numbers, and the petroleum industry is 
furnishing the necessary aviation fuel in the re- 
quired quantity and quality. Possession of this 
combination of quantity and quality in the most 
crucial factor in modern warfare has already put 
the United Nations far above the Axis. 


For meeting this responsibility nature has en- 
dowed the American petroleum industry with a 
nearly unlimited store of crude oil, which is one 
advantage that has been denied to the Axis. But 
to transform this bounty of nature into an over- 
whelming flood of 100 octane-number gasoline 
was no routine job. Industrially, 100 octane- 
number gasoline was still a comparatively recent 
When the collapse of France in 
1940 revealed the danger that confronted the 
world’s democracies this essential material for 
aerial warfare was being produced on a relatively 
insignificant scale, by processes that painfully ex- 
tracted no more than three barrels of super- 
aviation fuel from a hundred barrels of crude oil. 
Out of this nearly negligible nest-egg the Amer- 
ican petroleum industry was scheduled to hatch 
an ultimate delivery of 250,000 or more barrels 


development. 


of 100 octane-number gasoline in every working 
day. For rising to that level of performance 
there would be required a vast amount of new 
construction to house newly designed equipment 
for working new or revamped processes. In the 
midst of this expansion of the aviation gasoline 
department the industry would also have to find 
the means for meeting greatly expanded needs for 
other indispensable military materials such as syn- 
At the 


same time the industry could not neglect its nor- 


thetic rubber, and toluene for explosives. 


mal function of maintaining an adequate supply 
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Requirements and Assure the Meeting of Greater Future Demands. 


By Dr. 0. W. Willcox 


of ordinary petroleum products for military and 
essential civilian use. How to dovetaii all these 
various operations in the most efficient manner 
was perhaps the hardest problem the industry had 
to solve; the solution of this problem of inte- 
grated operation on a grand scale is one among 
the claims of the industry to the thanks of the 
nation. 


It should not be overlooked that in rising to the 
level of their responsibilities the members of the 
petroleum industry have done something more 
than make a show of technical skil! and resource- 
fulness in attacking great and unfamiliar tasks. 
The occasion demanded a display of the higher 
qualities of team work and readiness to sink per- 
sonal advantage and convenience in a genuinely 
cooperative effort to achieve the national purpose. 
The oilmen would perhaps never think of them- 
selves as more patriotic than other American 
citizens who are throwing their all into the com- 
mon war effort, but the record shows that they 
have not been behindhand of any. Of all the 
great basic industries that are sustaining Amer- 
ica’s might on the far flung battle fronts the pe- 
troleum industry is the one in which collaboration 
and integrated action have been developed to the 
highest pitch. The Office of Petroleum Coordi- 
nator, an office which is manned throughout by 
experts drafted from the industry, has well lived 
up to its name. Under the leadership of Coordi- 
nator Ickes the industry has willingly pooled not 
only its material resources and facilities but also 
its technical knowledge and “know - how.” In 
this national emergency no other American in- 
dustry can show a more consistent record of pull- 
ing together. 


This pooling of material and intellectual factors 
has now proceeded to the point where no group in 
the petroleum industry is monopolizing any re- 
source, patent, process, or position that would 
give it a competitive advantage over any other 
group engaged in the common task of defending 
the nation. Raw materials, sources of crudes, es- 
sential equipment, means of transportation, ter- 
minal facilities, and technical information of all 
kinds, have all been piled into a common stock 
from which every unit of the industry, great or 
small, may draw what it needs for playing its 
part in the job that has been set for the whole 
industry. The petroleum industry now has, in 
fact, practically attained a state of coordination 
so that it can and does bring its whole resources 
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to bear on any or all of the numerous exigencies 





that arise to confront it. 






The Army and the Navy have acknowledged that 
every demand which has been made upon the pe- 
troleum industry for delivery of petroleum prod- 
ucts, including 100 octane-number gasoline, has 
been met fully and promptly. Not a single mili- 
tary engine of destruction or defense that the me- 
chanical industry has got ready for use by the 
armed forces has yet lacked a full supply of fuel 
and lubricants of top quality. In the face of de 
mands and estimates that have taken on astro- 
nomical proportions no bottlenecks have arisen in 
the petroleum industry to impede the prosecution 
of the war. With the industry coordinated as it 
is, and infused as it is with the spirit of coopera 
tion for victory, there is little or no likelihood 
that any bottlenecks will arise from lack of know- 
how or engineering skill; the only thing that 
could throw the industry off its course would be 
failure of the WPB to allot the necessary mate 
rials and facilities. 





It was in May, 1940, that the President o* the 
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United States issued a first call for the nation to 
arm itself, and announced a program for the con- 
struction of 50,000 airplanes for the Army and 
Navy. The OPM was created, and its Petro- 
leum Unit, under Dr. Robert E. Wilson, began 
to analyze the prospective requirements of the 
armed forces and the country as a whole for pe- 
troleum and its various products, under different 


defense programs and possible war situations. 
These requirements were then compared with the 
ability of the industry to produce, refine and 
transport the products that would be needed. 
The results of this comparison were reasuring. 


After allowing for a normal increase of the total 
domestic requirements and supposing that the na- 
tion would become involved in an all-out war 
that would impose a further increase of 5 to 10 
percent on the existing requirements, it was seen 
that the petroleum industry could easily deliver 
the estimated quantities. There was a large avail- 
able reserve of shut-in crude production, accumu- 
lated under a program of conservation practices 
and proration. Simply by opening up this reserve 
production it would be possible at once to make 
a 30 percent increase in the amount of crude oil 
flowing from the wells, and this could be kept up 
for two years without any major new discoveries 


or any unusual amount of drilling. 


The refining branch of the industry was also 
found to be capable of immediate expansion. 


There was a large amount of shut-down refining 
capacity which was actually greater and more efhi- 
cient than the entire refining equipment of the 
entire industry during the last war. With a little 
reconditioning this shut-down refining capacity 
could be set to work on the available shut-in pro- 
dutcion and refine 1,000,000 more barrels of 
crude a day than were then being processed. The 
pipe lines could easily handle 20 percent more 
crude oil and manufactured products than were 
then flowing through them. The only possible 
bottleneck that could be foreseen was the one that 
subsequently developed in tanker transportation 
from the Gulf Coast to the East Coast. 


This view of America’s preparedness in oil seemed 
quite reasonable in view of the situation of the 
Axis powers in Europe. It was pointed out that 
the entire military activities of Germany and 
Italy, plus the industrial and other activities of 
those countries and in the occupied areas of west- 
ern Europe, were being carried on with an 
amount of natural and snythetic petroleum prod 
ucts which is only about 5 percent of present 


American daily production. 


The situation as regards 100 octane-number gas 
oline, which had begun to loom as a special 
element of the military supply problem, could 
also be regarded as satisfactory at that time. By 
the end of March, 1941 the Army-Navy Aero- 


Left: Carload of finely powdered catalyst being unloaded from freight cars into hopper. 
Below: High altitude test room at Standard Oil Company (N. J.) laboratories. Photos by 
Robert Yarnall Richie for Standard Oil Company (N.J.) 
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Alkylation plant being constructed to meet the 
ever-expanding demand for 100-octane aviation 
gasolines along many war fronts. Photo by Robert 


Yarnall Richie for Standard Oil Company (N.J.) 


nautical Board, after figuring in all present and 
foreseeable needs, had come to the conclusion that 
all military requirements would be covered by a 
production schedule of 24,000 barrels of 100 oc- 
Facilities then in 
existence for the production of this aviation 


tane-number gasoline a day. 


super-fuel were seen to be adequate to produce 
at least double the quantity required under this 
schedule. A committee of the API had also made 
an inquiry into the ability of the refining indus- 
try to produce 100 octane-number gasoline. As 
of March 1 about 15 refineries were producing 
high grade blending agents, consisting of hydro- 
codimer and an alkylate, at the rate of 20,000 
barrels a day, which with the base stock then 
available in large quantities would produce 40,- 
000 bbl. per day of 100 octane-number gasoline. 
This supply could be doubled within 12 to 14 
months by investing about $30,000,000 in new 
alkylate capacity. For this raising the outturn to 
40,000 bbl. per day no new sources of base stock 
would have to be created. 


The situation, up to the middle of 1941 then was 
that the petroleum industry had gone far ahead 
of the military authorities in the matter of an- 
ticipating the requirements for 100 octane-number 
gasoline. In retrospect it seems as though the re- 
finers had sensed what was coming and from their 
own resources had instinctively begun to prepare 
for it. At any rate, on their own motion, and 
without any financial assistance from the govern- 
ment, and without a definite promise of orders, 
more than a dozen refining companies had in- 
stalled and were operating commercial installa- 
tions for the production of this high grade avia- 
tion fuel at a rate that was much in excess of the 
demand. For the excess of the unwanted prod- 
uct they were building, on their own account, 
storage which already held a huge reserve supply. 
One company alone, which was producing about 
25 percent of the entire output of 100 octane- 
number gasoline in the country, had more of this 
product in storage than the whole reserve of the 
Army and Navy combined. In early 1941 the 
Army and Navy let contracts for a million bar- 
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rels of this fuel. The industry had accumulated 
a total stock of aviation gasoline amounting to 
6,348,000 bbl., which was 2,000,000 bbl. more 
than was on hand on the same date in 1940. 


During this period, instead of the government 
prodding the industry to prepare, the industry 
was prodding the government to make the most 
of the present situation. The industry had the 
capacity to produce much more 100 octane-num- 
ber gasoline than the government was taking, and 
was actually piling up a reserve that was crowd- 
ing its own expanding storage facilities. For 
quite understandable financial and commercial 
reasons the industry could not continue to extend 
itself indefinitely. By the Army and Navy Aero- 
nautical Board’s own estimates as of March 1, 
1941, the air forces then in contemplation would 
need 8,660,000 barrels of 100 octane-number a 
year. The military authorities might have done 
well if they had taken advantage of the industry’s 
excess capacity to build up a large reserve stock 
in addition to what the industry itself was ac- 
cumulating. 


The military authorities were more or less favor- 
able to this proposition, but OPM, which then 
was in principal charge of the defense effort, had 
its own ideas of where the available strategic ma- 
terials would do the most good. The construc- 
tion of additional storage of 100 octane number 
gasoline on government account was not ap- 
proved, and the matter was left in abeyance for 
the time being. The current policy of the OPM 
in regard to materials also was holding down new 
construction by the oilmen themselves, who were 
not permitted to build as fast as they would like. 
They had already overbuilt their facilities for 
producing 100 octane gasoline and were produc- 
ing more of it than their market would take, and 
they were still besieging OPM with requests for 
materials with which to build more facilities. 
The reason for this seeming excess of zeal ap- 
pears to have been that the oilmen had a more 
comprehensive feeling of what was to come than 
was being entertained by the authorities. The oil- 
men may not have had a more definite conviction 
that the country would eventually be drawn into 
the war; it may merely be that they drew clearer 
inferences from the visible facts. The original 
program for 50,000 airplanes was followed by 
another calling for building 200,000 airplane en- 
gines, and plans for greatly expanded airplane 
production were known to be in preparation. 
The Lend-Lease policy would surely open the 
resources of the United States to the nations 
that were resisting aggression. These implements 
of aerial warfare would surely require amounts 
of fuel beyond the first estimates. 


Expectations of a vast increase in the demand for 
100 octane gasoline were not long in being ful- 
filled. The British Petroleum Mission arrived 
in this country on Lease-Lend business and it 
was seen that the requirements of British military 
aviation would have to be added to those of the 
United States. In June 1941 Hitler launched 
his prodigious assault on Russia, and Russian re- 





quirements were added to those of the United 
States and Britain. Large consignments were 
taken from the industry’s reserve and started to- 
ward both these belligerents. At this time the oil 
industry, for reasons not of its own making, had 
not expanded its capacity for producing 100 oc. 
tane gasoline beyond the 40,000 bbl. per day it 
had on March 1, 1941. The military author ties 
now revised their estimates of what was needed 
and in August 1941 requested the industry to 
double its production of this fuel, raising i: to 
80,000 bbl. per day. Members of the industry 
were ready to do what was wanted if they were 
allowed to obtain materials for construction. 


By October 1941 the authorities became mich 
more alive to the necessity of immediate expan- 
sion of the production of 100 octane gasoline and 
began to talk of trebling it to 120,000 bbl. per 
day. Storage stocks were falling behind. Air- 
planes were coming off the assembly lines at a 
rate that promised early absorption of the pro- 
posed increase in the supply of fuel, and together 
with the outflow of shipments on Lend-Lease 
threatened to create a shortage of 40,000 bbl. per 
day by January 1, 1942. New construction had 
to be rushed, but there was yet no indication that 
the industry would be unable to meet the demand 
on its own capital responsibility. An investment 
of $150,000,000 for 50 new units would be 
needed, and this investment was readily under- 
taken with the help of loans and contracts ar- 
ranged through the OPC, which also assisted in 
formulating operating plans. At last, refineries 
were given the high priorities they needed for 
doing their job. By December 7, on the eve of 
Pearl Harbor, the stocks of aviation motor fuel 


were still above 7,000,000 bbl. 


With the entry of the United States into the 
World War the industry and the authorities in- 
terested in 100 octane gasoline got down to busi- 
ness in an all-out fashion. From this time on 
the only thing that mattered was production, as- 
sured production. The original goal of 40,000 
bbl. per day was now ordered trebled to 120, 
000 bbl. per day. Two months later the goal 
was lifted to 180,000 bbl., and a few weeks after 
that to 250,000 bbl. The oilmen were told to 
provide the necessary facilities quickly, and to do 
it more quickly than anybody thought it could 
possibly be done. There was to be no more de- 
bate over plans and processes, and there was no 
lack of funds. For the first time the government 
planked down its own money for creating facili- 
ties for manufacturing 100 octane gasoline, 
though private capital was still allowed to help. 
Refining companies were divided into three cate- 
gories: those who could finance new construc- 
tion with their own means, those who could fi- 
nance only a part of the needed outlay, and those 
who needed full assistance. All who were «ble 
to participate were assured of firm contracts that 
would enable them to amortize their investments 
within a few years. All were given an invitation 
to participate; the government was ready te fi- 
nance any reasonable proposition. Acceptable 
propositions quickly came in, and within ‘wo 
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months after Pearl Harbor the program for pro- 
ducing 250,000 bbl. per day or more of 100 oc- 
tane gasoline began rapid strides toward full- 


filment. 


There was now no lack of financial means for 
producing 100 octane gasoline; the only question 
was whether the petroleum industry could or- 
ganive its production on the required scale with- 
out opsetting the performance of its other func- 
tions ; and particularly whether the industry could 
win the race against time. It has done both. At 
this writing the program is very far ahead of 
what could have been expected just a year ago. 
The way in which this near miracle was per- 
formed reflects credit on the industry’s technical 
and organizational resourcefulness, and particu- 
larly on its patriotic spirit of cooperation and 
team work. The oil men knew the “how”; they 
also had the “will” which in all emergencies is 
the principal ingredient of success. When the 
first call was made for increased production of 
aviation super-fuel the art of refining had been 
developed to the point where 100 bbl. of crude 
oil could be made to yield about three bbl. of 
100 octane-number gasoline. From the industry’s 
preexisting groundwork of research and experi- 
ment the oil technologists expanded this more 
than threefold. It soon became standard practice 
for a refinery with a throughput of 50,000 bbl. 
of crude a day to deliver 5,600 bbl. of 100 octane 
gasoline, and even this is on the way to be tripled. 
In the new plants especially designed with a view 
to the exigencies of the present emergency, em- 
ploying new arts of thermal cracking, catalytic 
cracking, isomerization, alkylation, precision frac- 
tionation, etc., as much as 30 bbl. of aviation 
super-fuel may be obtained from 100 bbl. of 
crude oil. With such intensely developed re- 
sources of oil technology the obstacles of time and 
material shortages have been largely brushed 
aside; the gigantic task of increasing production 
of 100 octane gasoline from 40,000 to 250,000 
bbl. per day has been brought close to accom- 
plishment “quicker than anybody thinks possible.” 
And all the while the refining industry was ad- 
dressing itself to the huge synthetic rubber pro- 
gram, and was forced to make radical readjust- 
ments of its production schedules to keep a bal- 
ance between categories of essential products. 


This outline of the oilmen’s achievement in the 
struggle for more octanes must be complemented 
by a reference to what may be called their frame 
of mind, or attitude, which has been one of thor- 
Oughgoing cooperation and a will to victory. 
They have made a notable display of teamwork, 
with all members of the team throwing in what 
they had. There are now no trade secrets to limit 
the industry’s war effort. All patents and proc- 
esses, published or unpublished, that have any 
relation to the task that has been laid upon the 
industry have been made completely accessible, 
without royalty, to every petroleum enterprise 
that is in any position to make a contribution to 
the common aim. The big companies as well as 
the zovernment have left little or nothing un- 
done to see that every possible material and in- 
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One of the nation’s new cracking units, known familiarly as the “cat 
cracker” which will utilize the fluid catalyst process being widely adopt- 
ed in war petroleum plants to augment the supply of base stock 
and synthetic blending agents needed to make aviation gasoline. 
Photo by Robert Yarnall Richie for Standard Oil Company (N.J.) 


tellectual resource is made available for use by all. 


As the progress of the war opens new panoramas 
and unfolds new fields of air, land and maritime 
operations it becomes evident that past demands 
for that all-essential product, 100 plus octane 
gasoline, are likely to be dwarfed by future re- 
quirements. But this prospect no longer worries 
the members of the refining industry. Even the 
much discussed program for building huge cargo 


carrying planes, those leviathans of the air that 
consume unprecedented quantities of high test 
aviation fuel, is view with equanimity. The oil 
men have gotten into the swing of this kind of 
production. The are supremely confident of their 
ability to show progressively better results and 
to shoulder whatever extra burdens may be im- 
posed—provided that Washington acts in due 
time to provide the engineering materials that 
will be required. 
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PIPE LINES AND WAR DEMANDS 


By J. R. Parten 


Director of Transportation 
Office of Petroleum Coordinator 


? 
Transformation of System for Mov- 
ing Oil Eastward Has Involved Re- 


versal of Flow, Relocation and 


Construction of Thousands of Miles 
of Pipe Which Will Raise Daily 
Movement to 500,000 Barrels. 


War demands have taken from our shores 
most of the tank ships which in peace time fur- 
nished the major part of our petroleum trans- 
portation, measured in ton mile deliveries. The 
Pacific Coast has been affected, but because of 
shorter distances and lesser volume, it has not 
been affected as violently as has the East Coast. 
The normal East Coast delivery route of some 
2,200 miles, together with a required daily de- 
livery of something of the order of 1,400,000 
barrels, has presented the principal problem in 
our re-adjustment program, 


We can best grasp the size of this East Coast 
problem by a realistic view of the volume and 
distance involved. If we forget about the normal 
ocean route and limit ourselves to the overland 
distance between the oil sources in the Southwest 
and the center of consumption on the Eastern 
Seaboard, we are dealing with a distance of 
some 1,500 miles. If we apply to this mileage 
the objective volume of 1,400,000 barrels of 
petroleum per day, or some 200,000 tons per 
day, we have before us a movement approximat- 
ing 300,000,000 ton miles per day. Expressed 
another way, it is a petroleum movement in ex- 
cess of two billion barrel miles per day. To 
substitute overland means for such a movement 
that was normally nearly all ocean, has of neces- 
sity, heavily burdened both the resources and 
the ingenuity of a great industry. 


Naturally, we have turned to tank cars, tank 
trucks, barges, and pipe lines as the expansible 
methods through which to accomplish this trans- 
formation. During the past six months, in the 
selection of methods, the expansion of which 
would best serve our objective, many contro- 
versial questions have had to be resolved. We 
have employed certain fundamental principles in 
appraising these methods. We have applied the 
rules of the least time required and the least 
In an expan- 
sion of facilities, we have recognized that more 


expenditure of critical materials. 


tank cars would require more locomotives; more 
barges would require more power boats, more 
canals and canal improvements; more pipe lines 
would require more available power; more tank 
trucks would require more rubber and manpower. 


Paper presented before the Division of Production, 
Twenty-Third Annual Meeting of the American Petro- 
leum Institute, Chicago, November 11, 1942. 
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We have been required, moreover, to weigh all 
of these in terms of steel and horsepower against 
the increased building of tank ships and related 
convoy equipment. 


In our evaluation, we have related all of these 
methods of movement to a standard base route, 
long since used, from the Texas Coast to New 
York Harbor. 


came the controlling factors in our selection of 


Steel and power efficiencies be- 


the most desirable expansible method. We found 
in our calculations that over this base route we 
could depend on barges to deliver about 50/100 
of a barrel of oil per day per ton of steel. Tank 
cars would deliver 52/100 of a barrel of oil per 
day per ton of steel. A large pipe line, the 24- 
inch, basis 300,000 barrels per day would de- 
liver about 82/100 of a barrel of oil per day 
per ton of steel. At a stepped-up capacity of 
450,000 barrels per day, this line would deliver 
120/100 barrels per day per ton of steel 


It was found that while the tank ship was about 
equal to the large pipe line, in steel efficiency, the 
convoy equipment required and other uncertain- 
ties governing tanker availability removed this 
method from consideration. It was found that 
tank trucks could make their best contribution 
as a substitute for tank cars on the short hauls, 
leaving the cars available for the long East Coast 
movement. 


From a standpoint of power, a large pipe line 
stands out as the most efficient method for long 
distance movement. While more barges have 
been made available within the limits of exist- 
ing power equipment; and while the effectiveness 
of tank cars has been greatly increased by meth- 
ods to speed up turn-around; and while increased 
pipe line movements have been and are being ac- 
complished by re-arrangement of existing pipe 
lines; it became obvious some time ago that one 
or more large pipe lines to the Eastern Seaboard 
was a vital necessity. 


I do not need to emphasize the important part 
which has been played by pipe lines in the evolu- 
tion of the oil industry. Commencing in the lat- 
ter part of the 19th Century with a few short 
lines in Pennsylvania serving near-by refineries, 
the total mileage in gathering, tributary and 
trunk lines in the United States has grown to 
nearly 128,000 miles. The investment in these 
lines is approximately one billion dollars. Cur- 
rently, there are some four million barrels a day 
of petroleum and petroleum products being deliv- 
ered to refineries and terminals through these 
lines. This enormous volume of oil is moved 
underground invisibly and so quietly that we are 
prone to overlook the magnitude and importance 
of this mode of transportation. 


Pipe lines in the past have been considered pri- 
marily as essential plant facilities for affiliated 


refineries in a highly integrated industry. Re. 
fining interests have almost always supplied the 
nd 


extension of pipe lines. They have done this in 


initiative and the capital for the construction 


order to assure adequate supply of crude oj] 
to meet manufacturing requirements. 


With the advent of the war, however, pipe _ nes 
have assumed a greater importance in our na- 
tional transportation system. Instead of ser: ing 
essentially as plant facilities, pipe lines are sow 
called upon to transport oil and its products « ver 
longer distances to meet military, industrial, ind 
essential civilian requirements. 


The whole pattern of our pipe line system has 
had to be changed in order to perform these 
functions. Nor has it been a matter of making a 
few changes: it has involved many re-arrange- 
ments and extensive construction and relocation. 
The program is well along the way toward com- 
pletion and many alterations have already been 
made. But there still remains a great deal more 
to be done to accomplish our major objective. 


I will not attempt to mention the many elements 
of this program to increase pipe line transporta- 
tion. The oil industry and the Office of Pe- 
troleum Coordinator have worked together con- 
sistently to maximize pipe line capacity, making 
the greatest use possible of critical materials and 
manpower. Many proposals have been submitted, 
and numerous studies have been made in the en- 
deavor to deliver by pipe line in the shortest span 
of time every barrel of oil possible to the places 
where it is needed most. 


The large refining centers east of the Rocky 
Mountains, as you know, are in the Gulf Coast, 
the Middle West, and the East Coast areas. 
During times of peace, most of the pipe lines in 
Texas carried oil in a southerly direction to the 
Products were 
then shipped by tanker to the Eastern Sea- 
Kansas 


transported oil northeasterly to refineries in the 


refineries on the Gulf Coast. 


board. Pipe lines in Oklahoma and 
Chicago-St. Louis area and products were manv- 


factured and distributed in the Middle West. 


Although a small volume of crude was moved 
to the Atlantic Seaboard by pipe line, most of 
the oil was brought there by tanker and refined 
for distribution along the East Coast. ‘This 
general scheme of pipe line transportation is 
necessarily being rearranged. While some crude 
lines will still carry oil to the Gulf Coast, some 
of these lines have been taken up for use else- 
where and four others are being reversed for the 
movement of oil in a northeasterly direction. 
Many of the crude lines from the Southwest and 
Mid-Continent areas are being enlarged in ca- 
pacity. Products lines have been reversed «nd 
others have been increased in capacity in order 
to provide the Atlantic Seaboard with supply. 
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A comprehensive pipe line relocation and exten- 
sive program was adopted by the Office of Pe- 
troleum Coordinator in the Spring of this year. 
The program called for the extension of existing 
lines. the reversal of others, the building of loops, 
the .nstallation of additional pumping stations, 
and ‘n instances, construction of new lines. 


The plans called for taking up and relocating 
some 1,700 miles of second-hand pipe, laying a 
total of 2,357 miles of new line, reversing and 
converting 2,800 miles of other lines, and in- 
stallng considerable pipe line equipment and 
storage facilities. The program called for maxi- 
mum use of second-hand material. Recommen- 
dation No. 49 was issued on May 11, 1942, by 
the Office of Petroleum Coordinator, in order to 
further this program. Management and engi- 
neering sub-committees were appointed for each 
of several recommended projects. 


Units of some of the projects have already been 
finished and placed in operation. Included among 
these are the reversal and conversion of a Texas 
Company pipe line between Port Arthur and 
Dallas; the reversal and conversion of the Key- 
stone Line across Pennsylvania; the enlargement 
of the Shell Line from Wood River to Lima. 
Ohio; reversal of the Sun-Susquehanna Line from 
Cleveland to the Eastern Seaboard; and the en- 
largement of the Texas Empire Line between 
Tulsa and Chicago. 


In California, the 24-26 inch Stanpac Natural 
Gas Pipe Line, extending from Kettleman Hills 
to San Francisco, has been converted to crude 
oil service. This line now provides transporta- 
tion for 100,000 barrels of crude oil daily to re- 
fineries in the San Francisco Bay area. All of 
the projects under the relocation program were 
scheduled for completion before the end of the 
year, but delay in procurement of necessary ma- 
terials will cause some of the completions to be 
mide after the first of the coming year. 


I should like to touch briefly on some of the 
projects which are now in the process of con- 
struction, Starting with products lines, we are 
increasing the capacity of the existing Plantation 
Line from Baton Rouge, Louisiana to Greens- 
boro, North Carolina. In order to provide the 
line with sufficient supplies, we are building a 
60.000 barrel feeder line from Houston and 
Port Arthur to Baton Rouge. We are also 
constructing an extension to this line from 
Greensboro to Richmond, Virginia, from which 
point petroleum products will be moved still 
further north and east by barge. The project 
will not only enable us to assist in supplying the 
Southeastern states, but will also contribute 
30,000 barrels daily to such points as Washing- 
ton. Richmond and Baltimore. 


A new line will soon be built across Ohio de- 
signed to deliver at Akron 15,000 barrels daily 
to the Sun-Susquehanna Line destined for the 
New York-Philadelphia area. Pending the com- 
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pletion of this Trans-Ohio Line, we are moving 
products to Toledo, then taking them by lake 
tanker to Cleveland, whence they are transported 
through the Standard of Ohio and Susquehanna 
Lines into Pennsylvania. 


A products line across Florida, with a carrying 
capacity of 35,000 barrels daily, is being con- 
structed. Pipe for this project was procured by 
taking up the American Liberty Line in ‘Texas. 
The Florida Line will extend from Carrabelle 
to Jacksonville. Products moved through this 
line will be transshipped by barge from Jackson- 


ville, principally for the southeastern states. 


The new Sinclair Line across southern Pennsyl- 
vania to Steubenville, Ohio, is nearing comple- 
tion. When this line is finished, it will carry 


products from west to east. 


Another combination movement of products to 
the East Coast will be effected by reversing and 
converting to products a crude line between Port 
Arthur and El Dorado, Arkansas; reversing an 
existing products line between Port Arthur and 
Shreveport, Louisiana; building a short exten- 
sion in northern Louisiana and connecting it to 
the Magnolia Line into El Dorado; and con- 
structing a new 155-mile line from El Dorado 
to Helena, Arkansas. This system will provide 
a movement of 55,000 barrels daily. Products 
will be transshipped from Helena by barge and 
tank car to points farther north and east. 


The Great Lakes Pipe Line Company in the 
Middle West is also planning to enlarge its line 
between Kansas City and Minneapolis, in order 
to provide additional quantities of fuel oil and 
gasoline for the Northwest area of District 2. 
A 60-mile 6-inch feeder line connecting three 
refineries in Oklahoma with the Great Lakes 
Pipe Line at Barnsdall, Oklahoma, is also under 
construction, 


The looping of the Texas Line between Dallas 
and Stuart, Oklahoma has been completed. Other 
important crude oil pipe line projects now under 
construction include looping the Stanolind Line 
between Graford, Texas, and Healdton, Okla- 
homa; increasing the capacity of the Stanolind 
Line from Oklahoma to Chicago; looping the 
Illinois Line between Lima and East Sparta, 
Ohio; installing additional pumping equipment 
on the Buckeve Line across Ohio; reversing the 
Tuscarora Line across Pennsylvania, and mak- 
ing numerous changes in other lines in New 
York State and Pennsylvania to increase the 
flow of crude oil to the East Coast. These 
changes are designed to deliver an additional 
40,000 barrels daily into Chicago of which 
about 27,000 barrels daily will reach the East. 


Of course, the 24-inch line from East Texas to 
Illinois and to the Atlantic Coast promises us 
the greatest measure of relief. This line stands 
out in our program and has challenged the in- 
terest of all pipe line engineers. It is the longest 


and largest pipe line ever constructed for the 
purpose of oil transmission. 


The construction of such a line was advocated 
by Secretary Ickes more than two years ago, As 
the national emergency developed in the Spring 
of 1941, complete plans for the building of this 
line were crystallized. Unfortunately, due to 
the war demands, the material was not made 
available when first requested. However, as the 
need for additional transportation developed, the 
desirability and feasibility of the line became 
more firmly established. 


Finally, in June of 1942, sufficient steel to build 
the line from East Texas to Southern Illinois 
was allocated by the War Production Board. 
Work was started immediately. Seven contrac- 
tors undertook the building of this line in eight 
section spreads. Although many delays, such as 
those due to labor troubles, bad weather, and 
slow delivery of certain materials, have been 
experienced, progress has been fairly satisfactory. 
It is expected that the pipe laying between Long- 
view and Norris City 
December 10. 


will be completed by 


Analyses have been made which prove clearly 
that an extension of this line to the Eastern Sea- 
board is imperative, not only to supply essential 
domestic requirements, but to supply the off-shore 
demands of our armed forces. The Office of 
Petroleum Coordinator made a formal request 
of the War Production Board for the allocation 
of materials for this extension on October 6, and 
supported its application with the filing of a 
comprehensive report designed to justify this con- 
struction. The request of the Coordinator pointed 
out that in addition to the completion of this 
line, our office was convinced that it would be 
necessary eventually in the successful prosecu- 
tion of the war, to lay another large pipe line 
from the Southwest to the Eastern Seaboard. 


On October 27, the War Production Board au- 
thorized the extension of the 24-inch line to the 
Eastern Seaboard and allocated the necessary 
materials for this construction. 


The War Production Board’s Pipe Line Com 
mittee in its study of this problem in consulta- 
tion with representatives of the Office of Pe- 
troleum Coordinator, recognized the probable 
necessity for a second large line and requested 
the Coordinator’s Office for an additional report 
showing plans and factual justification therefor. 
It seems clear that if the war lasts, a second 
large pipe line to the Eastern Seaboard will have 
to be provided in 1943. In this case, of course, 
one of the lines will probably operate as a prod- 
ucts carrier while the other will operate as a 
crude carrier. 


The problem of supply for the War Emergency 

Line at Longview has presented several compli- 

cations. The General Committees for Districts 
(Continued on page 76) 














UNIVERSITY OF TEXAS DEDICATES NEW 
PETROLEUM ENGINEERING BUILDING 


State 


Institution 


Which Owes Its Great 


Endowment to Oil Completes First College 
Building in America Devoted Exclusively to 


Engineering and Research 


Appropriare.y ENOUGH the University of 
Texas at Austin, Texas, which owes its endow- 
ment to oil, dedicated what is said to be the only 
college building in America exclusively devoted 
to the study of petroleum engineering, on October 
29. The dedicatory ceremonies were held in con- 
nection with a meeting of the Gulf Coast section 
of the American Institute of Mining and Metal- 
lurgical Engineers. John R. Suman, president of 
the A.I.M.E. and vice president of the Humble 
Oil and Refining Company was one of the prin- 
cipal speakers and stressed the necessity of the 
conservation and wise use of the State’s great 
mineral resources. 


“Modern methods,” he said, “have substantially 
eliminated the waste which would formerly have 
attended the production of Texas’ vast store of 
oil, and so our reserve will serve mankind for a 
longer time. We wish to pass on our knowledge 
and skill, that you may start where we leave off, 
that you may succeed where we have failed. It is 
to this end that we lay this cornerstone in one of 
our great engineering schools, where you and 
your sons may learn to take a noble part in the 
great unfinished task we pass on to you. Give to 
your children more than we have given you, dedi- 
cate yourselves to maintaining our noble way of 
life, and then with pride, you will know in your 
hearts that in your land the blessings of freedom 
and justice will live on forever.” 


E. DeGolyer, Assistant Deputy Petroleum Co- 


ordinator was another leading speaker, discussing 
the importance of petroleum engineering and con- 


in Petroleum 


By Ervin Hickman 


servation. Other speakers on the program in- 
cluded President Homer P. Rainey, Dean A. P. 
Brogan of the University’s graduate school, Dean 
W. R. Woolrich of the College of Engineering, 
Frank Buttram, president of the Independent Pe- 
troleum Association of America, and Dr. George 
H. Fancher of the University’s petroleum en- 
gineering staff. 


The new building, a three-story structure espec- 
ially outfitted for petroleum engineering and re- 
search, is one of three buildings completed at the 
University this year. Placed in a box which was 
embedded in the cornerstone of the engineering 
building were letters from all speakers on the 
dedicatory program, from Dr. W. J. Battle, vet- 
eran University of Texas professor and former 
president, who is now chairman of the faculty 
building committee; W. R. Boyd, Jr., president 
of the American Petroleum Institute, E. L. 
Smith, president of the Texas Mid-Continent 
Oil and Gas Association, and from Col. Ernest 
O. Thompson, chairman of the Railroad Com- 
mission of Texas. 


Added to the collection were a piece of core re- 
covered from the Stanolind Oil and Gas Com- 
pany Hulen No. 3, Alto Loma, Texas, at 10,040 
feet; a drilling mud sample from Hastings field, 
Texas, and an oil soaked set screw and splinter 
from the derrick of the University discovery well 
on University of Texas property in the big lake 
oil field, Reagan County, Santa Rita Well, No. 
1, discovered May 27, 1923, and crude oil sam- 
ples from West Columbia field. Brazoria County. 


Right: Gas laboratory 
in the new Petroleum 
Engineering Building. 


The department of Petroleum Engineering at the 
University of Texas covers a wide field. The 
course in petroleum has been designed to give 
fundamental training in the application of mathe. 
matics, physics, chemistry and geology to devel. 
opment problems, and to the production, trans. 
portation, measurement, and storage of petroleum, 
natural gas, and natural gasoline. The curricy- 
course of four years and one 
summer leading to the degree of Bachelor of 
Science in Petroleum Engineering, with an addij- 


lum provides for 


tional year of post graduate study leading to the 
degree of Master of Science in Petroleum Engi- 
neering. The courses include petroleum engineer- 
ing problems, petroleum production methods, pro- 
duction engineering, petroleum engineering lab- 
oratory, petroleum-engineering design, prospect- 
ing methods, production engineering; oil field 
problems, natural gas engineering, petroleum 
economics, inspection trips, advanced petroleum 
engineering laboratory, fluid reservoirs, and re- 





search problems as well as volumetric and phase 
relationships of oil and gas mixtures. The last 
mentioned course is to be offered for the first 
time in 1942-1943. 


This year 125 students are enrolled in petroleum 
engineering at the University of Texas. Sixty- 
five petroleum engineering degrees were con- 
ferred during each of the years 1939, 1940, 1941, 
and 56 in 1942. Since the department was estab- 
lished in 1930 the number of degrees has been 
351. Of these 20 have been master’s degrees. 
The three-story building has a process laboratory 
extending up through the first and second floors 
where heavy field and refinery equipment is 
swung up for study by means of a traveling car- 
riage suspended from the ceiling. Large equip- 
ment need not be mounted permanently, but can 
be moved in and out, assembled or dismantled, to 
suit the occasion. On the second and third floors 
are natural gas, unit process, and other labora- 
tories. 


’ 
Several research projects are going on at the pres- 
ent time. One of the most important from the 
standpoint of its bearing on the war effort is that 
being conducted by Frazer Allen, holder of the 
Ethyl Corporation fellowship, on the deteriora- 
tion of high octane gasoline under adverse stor- 
age conditions. Another project has just been 
completed in cooperation with the Bureau of En- 
gineering Research on control of heaving shales 
which threaten drilling operations in certain parts 
of the state. 


Approximately one-third of Texas’ oil land in- 
come goes to A. & M. College and the remainder 
goes into the University’s “permanent fund,” 4 
total of about $30,000,000. This must be in- 
vested since the University is only allowed to 
spend the income from this fund which amounts 
to about $550,000 each year. 
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Professor Vladimir Nikolaevich Ipatieff 


Bs comMEMORATION of his 75th birthday, 
Professor Vladimir Nikolaevich Ipatieff, world 
renowned chemist, and his wife were guests of 
honor at a testimonial dinner given by the Chi- 
cago Chapter of the American Institute of Chem- 
ists on November 20th at the Adventurers Club, 
Chicago. The occasion also marked the Golden 
Jubilee of the Professor’s Career in Chemistry as 
well as the couple’s Golden Wedding Anniver- 
sary. Dr. Gustav Egloff, national president of 
the American Institute of Chemists presided. 


Professor Ipatieff is director of chemical research 
of Universal Oil Products Company. He came 
to this country twelve years ago, following a 
long and active scientific career in Russia. Dur- 
ing his past twelve years in this country, Pro- 
fessor Ipatieff has continued his pioneering re- 
searches in Catalytic Chemistry. Many of the 
processes which he has developed have resulted 
in making available for war needs such vital ma- 


terials as 100-octane aviation gasoline. 









Dr. Fernand Holweck, director of research of the 
“Centre National de la Recherche Scientifique,” 
and associate professor of physics at the Institute 
of Radium of the Sorbonne (Laboratory Curie), 
died in a Paris prison on December 14, 1941. 
Born in 1889, he was graduated from the School 
of Chemistry and Physics in Paris. He became 
assistant to Madame Curie in 1912, and from 
that time devoted all his activity to the Curie 
Laboratory. To geophysicists he is best known 
for the Holweck gravimetric pendulum which he 
perfected. At the beginning of World War II, 
and until the defeat of France, he was actively 
engaged in defense work and war inventions. Dr. 
Holweck had tremendous skill as an experimen- 
ter, and much important research was made pos- 
sible by his uncanny ability to discover the way 
out of some technical bottleneck. It was a known 
fact that he had been experimenting with a spe- 
cial machine gun, and that the Germans wished 
to know something about his inventions is quite 
plausible. He died shortly after his imprison- 
ment, although the exact circumstances of his 
death are not known. 





Walter L. Faust, recently elected a Vice President 
of the Socony-Vacuum Oil Company, Inc. Mr. 
Faust joined the company in 1929, and since 1938 
has been eastern Sales Manager in charge of So- 
cony-Vacuum operations in the eastern part of the 
United States. 


A 


Problem of Latin America” was the 





“The Oil 
subject of discussion at the meeting of the Latin 
American Economic Institute held at the Hotel 
Roosevelt, New York, November 19. The speak- 
ers of the evening were John D. Gill, of Atlantic 
Refining Company, and E. W. Mayo, Editor of 
Wor-p PetroLeum. Mr. Gill presented a com- 
prehensive survey of Latin American production 
and consumption and pointed out the desirability 


from the point of view of these countries of early 


Left: Dr. Fernand Holweck 
Right: Samuel Haskell 


“= 


John D, Gill 


development of their latent oil resources. Mr. 
Mayo’s talk was directed to emphasizing the pos- 
sibilities and advantages of cooperation between 
North and South American interests in bringing 
about this development. Among the representa 
tives of Latin America in attendance at the meet 
ing were Jose Garrido Torres, Brazilian Govern 
ment Trade Bureau, Rio de Janeiro, Lauro Gui 
Rio de Janeiro, F. Petri- 
novic, Santiago, Chile, FE. A. Canalizo, Mexico 
City and Dr. George Acuna, Costa Rica. 


maraes, ‘‘Sonalco,’’ 


4 


Confident that South America is going to offe: 
an excellent market for post-war business, three 
western companies, the Willamette Hyster Com- 
pany, Electric Steel Foundry Company of Port 
land and the Pacific Bridge Company of San 
Francisco, have engaged Samuel Haskell of 
Buenos Aires to carry on development work in 
South America. An 
Haskell has resided in South America for the 


American citizen, Mr. 


most part of the past twenty years and his 
work in connection with oil exploration and 
production has given him an intimate knowledge 
of South and Central America. While with the 
Andian National Corporation in Colombia he 
had charge of certain phases of the construction 
of a 356 mile, 10 inch pipe line from El Centro 
to Cartegena, Colombia, which was the first big 
pipe line built outside of the United States. 

























Wallace E. Pratt 


STANDARD OF 


B iporTANT CHANGES in the executive ranks 
of Standard Oil Co. (New Jersey) brought about 
by the company’s age retirement requirements 
were announced by President Farish following a 
meeting of the Board of Directors, November 23. 
Retiring officers are Walter C. Teagle who re- 
signed from his position as Chairman of the Board 
and director, E. J. Sadler and D. L. Harper, di- 
rectors. The post of chairman is now filled by 
Ralph W. Gallagher who started with the com- 
pany in 1896 and has been particularly identified 
with its natural gas and oil producing interests 
serving for several years as president of the East 
Ohio Gas Company. He has been a member of 
the Board since 1933. 


Succeeding Mr. Gallagher and Mr. Sadler as 
vice presidents are two other directors, Wallace 
FE. Pratt and Eugene Holman. Two newly 
elected directors are Frank W. Pierce, formerly 
executive assistant to the president and R. T. 
Haslam, previously in charge of research and en- 
gineering and more recently general manager of 
domestic sales. In announcing the above changes 
President W. S. Farish said: 


Frank W. Pierce 


Ralph W. Gallagher 





(N. J.) ANNOUNCES EXECUTIVE 


“The influence which Mr. Teagle had on the de- 
velopment of the Standard Oil Company in the 
twenty years he was president cannot be meas- 
ured by its expansion during that period. It was 
most significant in the changes which he effected 
in the relationship between management, stock- 
holders and the large body of employees. He was 
personally responsible for the institution of a new 
basis for dealing with employees under which we 
had collective bargaining in this company many 
years before it was incorporated into national 
legislation. I believe it is the consensus of the 
people in our business that Mr. Teagle has made 
more of a contribution to the present form and 
successful operation of the American petroleum 
industry than any other man living. 


“Tt is significant that the careers of the two men 
elected to replace the retiring directors symbolize 
the pioneering development of the company dur- 
ing the past two decades in two fields of man- 
agement. One of these is labor relations. The 
other is oil chemistry. 


“It was in the early days of Mr. Teagle’s ad- 


Walter C. Teagle 





Eugene Holman 





CHANGES 


ministration that many of the company’s present 
policies affecting employee thrift plans, insurance, 
sickness and accident benefits, shorter hours, etc., 
were initiated. Mr. Pierce, who joined the com- 
pany in 1924 as assistant to the manager of in- 
dustrial relations, has played a vigorous part in 
the development of this program. 


“In 1927 there came into our hands the challeng- 
ing discoveries of German scientists in the field 
of hydrogenation and catalytic chemistry. Amer- 
ican research engineers immediately started on a 
program of rapidly expanding application of these 
discoveries to the chemistry of oil. Out of this 
program have come better and cheaper lubri- 
cating oils, synthetic toluol, 100-octane gasoline, 
synthetic rubber and many other products cruci- 
ally important to the winning of the war and full 
of promise for the post-war period. Mr. Haslam. 
who left the faculty of Massachusetts Institute 
of Technology in 1927 to come with Standard 
Oil Company, has been closely associated with 
these developments—first as an officer of the 
Standard Oil Development Company and later 


as general manager of domestic sales.”’ 





R. T. Haslam 
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When ‘BIG INCH’ was needed 
WELDING was ready... 
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— eady to step in and build this record-size line in record time. 

hese Welding was ready for “Big Inch” and for hundreds of other vital war jobs 
this because of its thorough commercial and technical development . . . because of Lincoln 
dou’, contributions such as these: 

line, Lower and Lower Welder Cost under Lincoln leadership in manufacturing efficiency. 
ruci- A 200 amp. welder in 1917 was priced at $1475; in 1942, $200. 

full Lower and Lower Electrode Cost under Lincoln leadership in research and produc- 
lam, tion. Price of 3/16” “Fleetweld 5” per pound was reduced from 15.5¢ in 31 to 5.5¢in’42. 
itute - 

ol Lower and Lower Cost of Welding because of faster and faster welding through 
with improved Lincoln equipment and methods. 

the Better and Better Welding Machines. The Single-Operator Variable-Voltage type 
later welder, constantly improved since its development by Lincoln in 1915 (patented), is 


regarded as standard for pipe line welding. 


Better and Better Welding Electrodes. The Shielded-Arc Process, pioneered by 
Lincoln in the late 20’s, was made the standard of welding quality and economy by the 
world’s leading electrode—“Fleetweld 5”’—universally used on pipe lines. 


Wider and Wider Use of Welding due to aid of hundreds of Lincoln Engineers. 


These welding experts are located in more than 100 strategic centers throughout the world. 


Higher and Higher Welding Quality—inspired among the “‘men-behind-the-mask” by 
Lincoln’s famous “Stabilizer”, a magazine packed full of ideas contributed by Welders 
themselves and mailed free to 70,000 Welders the world over who have pledged to “take 
pride in their jobs”. 


More and More Welding Knowledge. Lincoln publishes the four leading books on 
arc welding, including the 1308-page welding “bible’—the “Procedure Handbook”, 
standard reference the world over. 


Better and Better Instruction and Training in all phases of welding procedure and 
engineering. Lincoln’s Arc Welding School, started in 1917, has trained almost 20,000 
“‘*men-behind-the-mask”’. 


Welding is ready for the work of war or peace... in all phases of 
the Petroleum Industry. You can be sure of Lincoln’s Leadership. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 
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Summaries of the Mest Impertant Articles as Published in the Oil 


Press of the World Dealing with Technical and Economic Aspects of 


the Petroleum Industry — Edited by Dr. 0. W. Willcox. 


DRILLING 


The Daily Cost of Operating a Rotary Rig—Edi- 
torial in DRILLING, Vol. 3 (1942), No. 8, pp. 16-17. 


From a number of answers to a questionnaire sent 


Texas. The costs in this case are based on 5,800- 
ft. rock bit wells in wells in a Permian Basin 
area. Case II shows the average daily operating 
cost of several 8,500 ft. holes drilled with heavy 
steam equipment. 


ABSTRACTS 


ing jobs, the general expenses of the job go on 
as usual. An item which it seems is not in- 
cluded in the expense list of some contract rs, 
and which some producers fail to appreciate js 
depreciation. The attitude in this matter seems 
to be that the rig would wear out anyway and it 
need not be taken into account; but sound busi- 
ness requires that it be given due weight. An- 
other fact in the drilling business that seems to be 
widely overlooked is that the deeper the hole the 
greater is the average daily cost, as may be seen 
by comparing Case I and Case II. It is noted that 
no answer was received that did not show an 


ers a Ta 


average cost of more than $500 a day. 
to drilling contractors with a request for state- 











ments of the daily cost of operating a rotary rig, The costs shown in these tabulations are based Case | : 
two are selected as typical. Case I represents a on “paid days” and not simply on drilling days. Average Pe 
heavy diesel rig powered with 450 H.P. in West During delays such as may be entailed by fish- Account — ma Operating Day 
Compensation Insurance and Taxes ...... $ 16.83 
Labor and Supervision «.........00cc0.08 134.40 
Sy GE. ac a Nesta neu de need aus idx 5.00 
EE a eat cee Le ee cree 11.57 
Pits and Cellar, Derrick and Lumber .... 20.45 
eae Bia sc .enewhwee dh ismwks aul 7.43 
E ECA ee ee ee ey ae Te 20.95 
¢ IR aa hha daria 0 Gace le acts ke hele ae oc Oe 66.76 
with. SEPARATE pressure and vacuum openings ay tg ele ieee ian “< 
NN iro S acy of x bane aenigh as Sm ue Ce 72 
“s A NINE 6 bose ioc w tomsa'cn bidin s G wh eo we 5.60 
Oceco Valve with : Valve with ET os mans hacen ks aeae ou aes 7.82 
SEPARATE proseure outiet COMBINED preseuse outtet NN 6 ir cuiesvecdun ncadd sawn 2.22 
and vacuum inlet and vacuum inlet Shop Werk and Repeir ........0.00000: 13.19 
PRESSURE VALVE VACUUM VALVE Administrative and Overhead ............ 51.05 
WRENN Soi satdvd bint aven codsva neon 111.04 
$522.65 
Case IIT 

Cost Per 

\ Account Operating Day 
ism Compensation Insurance and Taxes ...... $ 18.07 

Labor and Supervision ................. 132.91 
SS rer Parr te rer rere 5.00 
- 8 * DE sSin dct sedserstdedenee ks << sone e 37.38 

Pits, Cellar, Derrick and Lumber ........ 49.07 
minimize FLASH-BACK hazard (eee a 

er i eee ccd unt iva nele aade e 29.27 
ee aise rine Os Sm aoais aera Wan eon 12.78 

ar gine Shiai he Mike avedsn aki ware 46.51 

@ Laboratory tests and many tank fires have shown that when vapor passing NE re alien sm ioat hactemiaindl bie 5s ade 52.45 
outward through a vent valve becomes ignited—the flash (if no flame arrestor Nk oe oe ag phe 16.72 
is used) can pass back into the tank if the velocity of the flash is greater than UE EE NN eo oie cwian'e sae 8.03 
the velocity of the vapor flowing outward past the valve. The only positive ES eee Se eer re 20.06 
protection against flash-back is an adequate flame arrestor . . . But if you Ne oad alamind 1.45 
don’t use a flame arrestor be sure to specify an Oceco Vent Valve. It’s the Shop Work and Repairs ................ 29.60 
next best thing. Administrative and Overhead ........... 54.86 
As shown by the diagram above, a flash of vapors leaving the tank at Depreciation ..........0eeeeeeeeecrerees 123.67 
point marked X in Oceco’s separate outlet valve, tends to close the pressure ne 
valve without opening the vacuum valve. In the combined outlet valve design, $657.75 


the flash has maximum opportunity to open the vacuum valve and find easy 
entrance into the tank. 


Minimized flash-back is only one advantage of Oceco Vent Valves .. . 
Strong, fire resistant housings — positive venting at the desired pressure and 
vacuum — and large flow capacity are some of the others. You'll find full 
details in our recently completed Catalog V-50 . . . Send for a copy today! 


OCECO 


Division of 
THE JOHNSTON AND JENNINGS COMPANY 
891 Addison Rd. Cleveland, Ohio 


Thermal Characteristics of High-Temperature Oil 
Well Cements—E. Byrd and F. W. Jessen 
(Humble Oil and Refining Co., Houston) in IN- 
DUSTRIAL ENGINEERING CHEMISTRY, Vol. 34, 
(1942), No. 10, pp. 1142-1148. 


The total heat of hydration up to the time of the 
final set for five high-temperature oil well ce- 
ments has been determined at temperatures 0 
150°, 175°, and 200° F. The chemical composi- 
tion, fineness, presence of additives, and temper- 
ture are all factors which determine the total he 
evolution from a cement until the time of its fir 
set. The setting times and quantity of heat li 
erated by cements containing no additives are large- 
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$00 One of the many river crossings on the Big Inch Line constructed by Williams Brothers Corp. 

7.38 

9.07 

9.92 

x LIFELINE OF LIBERTY 
2.78 

6.51 

2.45 

6.72 Over mountains, under rivers—through swamp, prairie and forest— 
a a great stream of petroleum, life blood of mechanized warfare, industry 
1.45 and transportation, will soon be coursing through the new War Emer- 
a gency Pipe Line. Work starts soon which will more than double the 
3.67 length of this world’s largest pipe line and extend this great steel artery 
= into the heart of the industrial East. 

| Williams Brothers was privileged to contribute the weight of its mod- 


ern equipment, broad experience and trained army of skilled workmen in 
IN- the building of strategic parts of the original Big Inch pipe line: accepts 
with patriotic determination their share of the responsibility of extend- 
ing this vital Lifeline of Liberty. 


_ WILLIAMS BROTHERS CORP. 


nl GENERAL CONTRACTORS ENGINEERS 
Oil—Gas—Gasoline—Water Pipe Lines and Pump Stations 


NEW YORK e TULSA * ATLANTA 2 HOUSTON 





ly dependent on the chemical composition and fine- 
ness of the grind. 


Consistency measurements at elevated temperatures 
provide a means of predicting the rate at which a 
cement slurry will attain its initial set. The ad- 
mixture type cements have lower consistencies and 
remain pumpable over a longer period of time 
than do the nonadmixture type cements. Wide di- 
vergence in the heat evolution of the various ce- 
ments leads to the conclusion that reactions ac- 
companying the hydration of cement at elevated 
temperatures result in the formation of compounds 
quite different from those formed at lower tem- 
peratures. 


A Review of Recent Advances in Drilling-Mud Con- 
trol—Preston E. Cheney, before Production Di- 
vision, AMERICAN PETROLEUM INSTITUTE, Chicago 
Meeting, November, 1942. 


The technique of mud control has made great 
progress under the hands of research engineers of 
the oil industry, university workers and experts of 
the commercial mud and chemical companies, who 
are more or less able to predict the response of 
mud to various treatments and how to avoid as 
well as to correct trouble. On the other hand the 
field mud engineer often does not have the op- 
portunity to study the literature and to make 
experiments on the practical field application of 
new discoveries. The practical man is therefore 
inclined to regard the research man as too the- 
oretical, and the research man regards the field 
man as unwilling to accept new ideas. 


This paper is an attempt to bridge this gap be- 
tween laboratory and field practice. The ordinary 
mud troubles are listed and described, and explana- 
tions are given as to the theoretical cause and the 
effects of the corrective chemical treatment. A fea- 
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DUPLEX RELIEF VALVE 
for Closed Hydraulic Systems 


Relieves excessive pressure 
from the high side to the low 
side, independent of which side 
of the system happens to have 
excessive pressure. 


The coveted Navy "E” 
Pennant —awarded to 
Boyard for excellence in 
fulfilling Naval contracts. 







@A problem presented — 
studied—solved! It’s the 
firm policy of BAYARD 
to follow through every 
assignment in the de- 
signing, engineering 
and creating of ma- 
chinery for a specific 
purpose with ingenuity 
and skill born of long 
years of experience. 
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SPECIAL VALVES 
THERMO WELLS 
HEAT EXCHANGERS 
PRESSURE FITTINGS 


M.L. BAYARD & CO., Inc. - ENGINEERS - MACHINISTS - PHILADELPHIA 









ture of the paper is a table showing the combina. 
tions of mud properties, or the “symptoms” asso. 
ciated with each type of mud trouble. Opposite each 
“symptom” is an outline of the proper corrective 
treatment. This should be a help in rea hing 
prompt decisions as to causes and remedies. The 
suggested methods of mud treatment have heen 
used successfully and economically in the fiel 


Hydration-Pressure Relationships in Clays and 
Heaving Shales—H. H. Power, Barnaby L. Towle 
and Joseph B. Plaza, before Production Division, 
AMERICAN PETROLEUM INSTITUTE, Chicago M -et- 
ing, November, 1942. 


This paper reports a research to throw light on 
the subject of heaving shales, which are shiles 
that tend to swell and expand into the drill hole 
when wetted by water from the drilling mud. In 
the act of becoming wet certain materials contained 
in the heaving shale become hydrated, or combined 
with water. A result of this hydration is that the 
clay particles swell enormously in volume, some- 
times to nine times the original size. In thus in- 
creasing its volume the hydrated clay, if confined, 
may exert a pressure of several hundred atmos- 
pheres; under this pressure the hydrated clay, or 
clay gel, may thrust itself into the hole a large 
distance above the point of entry, and the pressure 
may be so great as to crush casing. It is therefore 
desirable to learn as much as possible about this 
material. 


The authors experimented with a Wyoming ben- 
tonite containing about 90 per cent of montmoril- 
lonite, and heaving shale from the Hackberry field 
in Louisiana. Pressure as high as 4.700 pounds 
per square inch was observed in one case. 


OPERATION 


Prediction of the Shrinkage of Crude Oils—D. L. 
Katz, before Production Division, AMERICAN PE- 
TROLEUM INSTITUTE, Chicago Meeting, November, 
1942. 


Crude oil in a natural reservoir under pressure 
contains dissolved gases; and, as the crude oil 
travels from the reservoir to the lease storage tank, 
the volume of the oil decreases. One barrel of oil 
in the lease tank may require 1.2 bbl. of reservoir 
fluid to be produced from the reservoir. The re- 
duction in volume of the reservoir fluid caused 
by reduction in temperature and by the liberation 
of the natural gas as the pressure is decreased 
has been described customarily as the shrinkage 
of the oil. Laboratory measurements are made of 
this gas-liberation or shrinkage process to give the 
actual shrinkage values to be used for specific 
reservoirs. However, in many cases a particular 
engineer may not have available the shrinkage data 
for a given reservoir, and it may be necessary for 
him to estimate this shrinkage. Any computation 
of oil and gas reserves must include a shrinkage 
factor to convert reservoir oil to stock-tank oil. 


Recent information on the methods of computing 
the density of liquids containing dissolved gases 
makes possible more accurate calculation of phase 
behavior under pressure for crude-oil-natural-gas 
systems. There are five methods of predicting the 
shrinkage of reservoir crude oil when the dis- 
solved gas is liberated which have been described 
for cases wherein experimental shrinkages were not 
available. These methods are of decreasing ac- 
curacy for decreasing amounts of information avai'- 
able to predict the shrinkage. The methods are: 
1, computation of the shrinkage when the gas an- 
alysis of the liberated gas, quantity of liberated ges 
or solubility, saturation pressure, saturation tem- 
perature, and residual crude-oil gravity are known; 
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2, calculation of shrinkage when the gravity of the 
liberated gas, quantity of liberated gas or solubil- 
ity, residual crude-oil gravity, saturation tempera- 
ture, and saturation pressure are given; 3, calcu- 
lation of shrinkage when the quantity of gas liber- 
ated or solubility, residual crude-oil gravity, sat- 
uration pressure, and saturation temperature are 
known; 4, calculation of the shrinkage when the 
solubility of the gas and saturation or vaporiza- 
tion temperature are known; and, 5, calculation of 
shrinkage when only crude-oil gravity, saturation 
pressure, and saturation temperature are known. 


The fourth and fifth methods may be 25 per cent 
or more in error. 





PIPE LINES 


An Analysis of Certain Circuits in Cathodic Pro- 
tection—Gordon N. Scott, before Production Di- 
vision, AMERICAN PETROLEUM INSTITUTE, Chicago 
Meeting, November, 1942. 


In seeking a solution to the troublesome problem 
of avoiding damage to pipe lines which lie adja- 
cent to a cathodically protected pipe line, the au- 
thor has found that a simple relationship exists be- 
tween the concerned pipe lines in their ability to 
pass current through the wire bonding them to- 
gether. This relationship resolves itself into a 


linear algebraic equation by which the external 


Completing the first welds on the War Emergency’s 24-inch Pipe Line 





le ARE PROUD 


to have a part in a history-making 
achievement in pipe-line construction 


When the War Emergency Pipe Line, the largest 
oil pipe line in the werld, is completed from 
Texas to the East Coast, it will give us consider- 
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able gratification to know that the H. C. Price 
Co. organization welded the field joints on many 
miles of this project. 


PRICE 
BARTLESVILLE, OKLA. 
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resistance of the circuit usually can be measured, 
This relationship has practical usefulness: 


1 


In designing a drainage bond, which is a wire 
connecting the two pipe lines, and controlling 
the amount of current passing between them, 


2. In testing the efficiency of an insulated flange 
for current leakage to prevent consequent Jam- 
age to the pipe. 


3. In measuring the current density at which point 
the pipe becomes polarized to decide when suf- 
ficient cathodic protection has been applied to 
the structure to protect it. 


4. In measuring the polarization as a test for the 
corrosivity of the soil. 


Application of this principle of measurement, this 
algebraic equation, ‘sesults in more useful informa- 
tion than ordinarily is obtained by an instrument 
designed for a particular measurement. For ex- 
ample, a potentiometer customarily is used to make 
a certain type of measurement on a pipe line. Ap- 
plying the above-described relation in conjunction 
with a multi-range current-drawing instrument, 
not only gives the potentiometric reading, but also 
yields information on the resistance of the reference 
electrode used, as well as on the resistivity of the 
soil, and the total amount of current that can be 
drawn normally through a system. Understanding 
this relationship helps considerably to clarify the 
meaning of many other measurements which are 
daily made by workers in cathodic protection, and 
explains simply many problems and phenomena en- 
countered in electrical protection of pipe lines. 


CHEMISTRY 


Butadiene from Butylene Glycol—Albert L. Eld- 
er, before AMERICAN CHEMICAL SOCIETY, DIVISION 
OF PETROLEUM CHEMISTRY, Buffalo, 
1942. 


September, 


In a discussion of the present status of produc- 
tion of butadiene, mention is made of the produc- 
tion of butadiene by fermentation of grain. 


Grain is fermented in the presence of aerobacter 
aerogenes until the reaction is approximately 90 
per cent complete, which requires less than 40 
hours. The difficult problem is the separation of 
2,3-butylene glycol from the “beer.’”’ One method 
utilizes butanol as a selective solvent followed by 
separation of the butylene glycol, which boils at 
180° C., from the butanol. It has been claimed 
that 2,3-butylene glycol can be pyrolyzed to give 
satisfactory yields of butadiene. Unfortunately, 
there is not complete agreement on this point. It 
is a fact that 2,3-butylene glycol can be esterfied 
to form the diacetate which in turn can be py- 
rolyzed at about 500° C. with the production of 
high yields of butadiene. By using only one pass 
through the pyrolysis chamber, followed by separa- 
tion of the butadiene from the monoacetate, and 
recycle of the monoacetate an overall conversion 
of 88 per cent has been attained using pilot-plant 
equipment. Eight to ten of the remaining 12 per 
cent is accounted for as polymerized butadiene. 
With full size equipment the yield should im- 
prove. The only difficulties encountered in going 
through the diacetate process are those inherent 
in handling concentrated acetic acid, which requires 
some strategic materials. The butadiene obtained 
is unique in that it is of sufficient purity thot it 
can be used without further purification in making 
synthetic rubber. It is estimated that 14-15 |b. of 
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lycol can be obtained from a bushel of corn. This 
should produce approximately 7 to 7.5 lb. of bu- 
taciene. 


Photomicroscopy of Salt in Petroleum—Lloyd F. 
Christianson and J. W. Horne, in BUREAU OF 
MINES TECHNICAL PAPER NO. 638 (1942), 56 pages; 
25 cents. 


Heretofore, producers and refiners have consid- 
| that a chemical analysis of salts in crude oil 
-s adequate information for their desalting 
operations. Recently the Bureau of Mines has 
found that the physical state and behavior of such 
saits played an important part in desalting, and 
that it was desirable to supplement chemical an- 
alvses with knowledge of the physical form and 
dispersion of the salts that accompany crude oil. 
This physical examination can be made with a 
polarizing or petrographic microscope, and_ this 
technical paper shows how. It also describes the 
characteristics of brine emulsion of various ori- 
gins, the effects of demulsifying chemicals, and how 
to determine the efficiencies of chemical prepara- 
tions offered as demulsifiers. 


It was found that the salt in the brine emulsion 
ultimately will precipitate as free or oil-coated 
microscopic crystals when the emulsion film has 
broken, or when other conditions exist that permit 
the water to evaporate from the brine. Therefore 
it was concluded from these observations that it 
is better to make one complete dehydration of the 
emulsified oil at the time of treatment than to 
allow opportunity for salt crystals to form from 
the partly demulsified brine. The examination of 
various emulsions showed characteristic differences 
due to salt content, manner of producing the oil, 
size of droplets, and stability. 


Oil chemists having to do with salt water emul- 
sions will find this booklet useful and informative. 


Catalysis of Lubricating Oil Oxidation—R. C. 
Larsen and F. A. Armfield, Shell Development Co., 
Emeryville, Calif., before AMERICAN CHEMICAL SO- 
CIETY, DIVISION OF PETROLEUM CHEMISTRY, Buffalo, 
September, 1942. 


The catalytic effect of iron, copper, and lead in the 
bulk and dissolved form on three oils broadly rep- 
resentative of those obtainable from Pennsylvania, 
Mid-continent, and California crudes has been 
studied in detail. The variations in catalytic sus- 
ceptibilities of the oils, as well as the variations of 
catalytic activities of the metals with concentration, 
are so great that it is concluded that no specified 
catalyst can be used in laboratory oxidation tests 
unless correspondence with engines is first well 
established. 


In addition, the catalytic effect of engines on oils 
was investigated. It was found that the oil-in- 
solubles (called crankcase catalysts) which accumu- 
late in engine lubricants are extremely active cat- 
alysts. This catalytic activity resides in the metal- 
lic constituents, particularly the halides of iron. 


Catalytic Vapor-Phase Alkylation of Benzene with 
Ethylene—W. A. Pardee and B. F. Dodge, before 
AMERICAN CHEMICAL SOCIETY, DIVISION OF INDUS- 
TRIAL AND ENGINEERING CHEMISTRY, Buffalo, Sep- 
tember, 1942. 


For some time ethylbenzene, which figures as an 
int«rmediate in the manufacture of styrene for syn- 
thetic rubber, has been produced by reacting ben- 
zene and ethylene in the liquid phase in the pres- 
ence of aluminum chloride as catalyst. 
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The material presented in this paper reports the 
results of research into the reactions of benzol 
and ethylene in the gaseous state instead of the 
previously mentioned liquid phase. Numerous 
catalysts to speed the reaction were investigated, 
as well as the effects of such operating variables 
as time, pressure and temperature, and excellent 
yields were obtained under certain conditions. 


Lubricating Oil Detergency—S. K. Tadey and R. 


G. Larsen, Shell Development Co., Emeryville, 


Calif., before AMERICAN CHEMICAL SOCIETY, DIVI- 
SION OF PETROLEUM CHEMISTRY, Buffalo, Septem- 
ber, 1942. 


Four methods of evaluating the detergency of lu- 
bricating oils are described. One method involves 
a chromatographic procedure using lamp black, 
while the other three make use of centrifugal sep- 
aration, filtration through an asbestos mat, and 
infra-red transmission, respectively, to evaluate 
the degree of dispersion of oil-oxidation products. 
All show useful correlation, within limits, with en- 
gine experience on detergency and, in addition, are 
useful tools in examining the detergent aspects of 
lubricating oils. 


Ketones by Condensation of Acid Anhydrides with 
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F. Doumani, before 
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AMERICAN CHEMICAL SUCIIIY, PETROLEUM DiVISiON, 
Buffalo, September, 1942. 


A simple method o: building ketones (synthesis) 
by reacting small units (olefins) produced from 
petroleum by cracking, with an acid anhydride has 
now been found to proluce ketones which have 
interesting possibilities for utilization. To cause 
the interaction of the acid anhydride with the ole- 
fin, a third substance (a catalyst) must be used 
such as zinc chloride or sulfuric acid. This meth- 
od may be extended to the reaction of various 
acid anhydrides with olefins. 


PHYSICS 


Correlation of Laboratory Oil Bench Tests with 
Engine Tests—C, W. Georgi, before society AUTO- 
MOTIVE ENGINEERS, Tulsa Meeting, October, 1942. 


This is a report on a cooperative test in crank- 
case oil stability, involving the testing of six ref- 
erence oils in the Underwood apparatus, Lauson 
single cylinder engines and in bench test apparatus 
of other types. The Underwood apparatus, when 
run for ten hours at 325° F. with 0.01% of Fe,O, 
(as naphthenate) correlates quite satisfactorily with 
36-hour Chevrolet engine tests on five of the six 
oils. This exception is of minor importance and 
a ready explanation is given. Like all other bench 
apparatus, the Underwood apparatus cannot be 
used to predict service performance without ad- 
ditional substantiating tests in engines. However, 
this apparatus is indicated as a very useful sorting 
device to differentiate the stability and corrosion 
properties of poor, mediocre and good oils, particu- 
larly as related to research and the development 
of improved oils and additive compounds. The 
operating conditions (given) should be observed. 


The Lauson engine is a remarkably versatile oil 
testing device and with proper selection of operat- 





ing conditions can apparently be made to rate oils 
as to their stability, bearing corrosion, detergency 
and ring sticking properties in line with full-scale 
engine tests. Test time, oil temperature and the 
temperature of the cooling medium are the most 
important variables. The report gives tables for 
Lauson operating conditions for evaluating oil sta- 
bility and bearing corrosion tendencies, for evalu- 
ating detergency and bearing corrosion, and for 
an accelerated detergency test. As with other types 
of bench tests, Lauson engine tests must in the 
end be substantiated by tests on full scale engines. 


Evaluation of Effective Displacement Pressures 
for Petroleum Oil—Water Silica Systems—F rank 
G. Benner, Charles G. Dodd, and F. E. Bartell, 
before Production Division, AMERICAN PETROLEUM 
INSTITUTE, Chicago Meeting, November, 1942. 


When petroleum is produced from a reservoir the 
pressure which drives the oil through the sand is 
frequently supplied by water. The completeness 
with which the oil is displaced depends on the rela- 
tive abilities of the water and the oil to “wet” the 
sand grains. In this work it was ascertained that 
displacement to a large degree depends on the angle 
of contact between the three elements: solid, water, 
and oil. If this angle is less than 90 degrees, it 
may be said that water wets the rock material to 
a greater degree than oil, and vice versa if the angle 
is greater than 90°. The experimental work was 
dene with artificial sand beds. 


The fact that all of the crude petroleum oils in- 
vestigated in the present work exhibited the phe- 
nomenon of hysteresis of the contact angle to a 
greater or lesser degree leads one to suspect that 
most crude oils contain surface-active constituents, 
i.e., heteropolar molecules or colloidal materials 
which become adsorbed at te interfaces. Adsorp- 
tion of these materials alters the surface of the 
reservoir material. and it is this altered surface 
which underlies the advanc’ng water. Advancing- 
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water angles are, therefore, better criteria of the 
wettability of a reservoir material than are reced- 
ing angles where the surface involved has not been 
in contact with the oil. 


Probably the most significant fact brought out in 
this work is that so large a percentage of the oils 
gives advancing interfacial contact angles greater 
than 90 deg. This indicates that, in effect, the ji 
mobile surface underlying these oils is decide 
hydrophobic, and that water will not displace 
spontaneously the oil from such surfaces. This 
situation should receive further and detailed 
vestigation. Of importance would be the dete 
mination of the relative amounts of oil which 
would be retained as adhering films by such su 
faces during the precess of water drive. It seems 
likely that the amount of oil retained would 
related definitely to rate of drive. 


It is probable that, in. those systems in which thie 
advancing angle is less than 90 deg., almost con 
plete oil recovery would be possible, provided 
suitable rate of drive were employed. 


A knowledge of the magnitude of the interfacial 
contact angles of a given petroleum oil system 
should enable one to predict the ease with which 
displacement of the oil might be effected. 


Addition to the water of even minute amounts of 
materials which would decrease the magnitude of 
the advancing interfacial contact angle to a value 
of less than 90 deg. might prove to be of tre 
mendous aid in effecting oil displacement by water. 


Composition of the Dew-point Gas of the Meth- 
ane-water System—R. H. Olds, B. H. Sage and 
W. N. Lacey, in INDUSTRIAL ENGINEERING CHEM 
istry, Vol. 34 (1942), No. 10, pp. 1223-1227. 


In nearly all cases petroleum reservoirs involve 
structures whose voids are partially filled with 
water. Therefore an understanding of this com 
ponent in. the phase behavior of the heterogeneous 
water-hydrocarbon mixtures becomes of impor 
tance. The available experimental information 
relating to the behavior of hydrocarbon systems 
and water at elevated temperatures is meager, and 
this paper aims at enlarging knowledge on the 
subject. 


The composition of the dew-peint gas of the me- 
thane-water system was determined experimentally 
at pressures from the vapor pressure of water up 
to 10,000 pounds per square inch in the tempera- 
ture interval between 100° and 460° F. The ex- 
perimental data were smoothed by suitable graph- 
ical methods, and the resulting values are pre- 
sented in both tabular and graphical form. The 
results are compared with data for other systems 
of a similar nature and with predictions based 
upon an assumed behavior for the system. 


The experimental results indicate that, although 
the weight fraction of water in the gas phase 
decreased with isothermal increase in pressure, 
nearly five times as much water was present in 
the gas phase at the higher pressures and the 
lower temperatures as would be predicted from 
simple vapor pressure considerations. This effect 
is large enough to be of industrial importance 
when hydrocarbon gases are in contact with liquid 
water at high pressures. Such situations occur at 
times in deep petroleum and natural gas horizons 
and in the processing of natural gas during hig] 
pressure recycling operations. 


Photoelectric Color II. A Study of Light Colored 
Petroleum Products—J. C. Dean, R. J. DeGra) 
and J. W. Wilson, Jr., Socony-Vacuum Oil Co., 
before AMERICAN CHEMICAL SOCIETY, DIVISION OF 


WORLD PETROLEUM 








OMASTIC 

















7 Permanent 
= | Pipe Protection 


ne Steel is conserved by limiting the 


wall thickness of steel pipe to the mini- 
gh mum required by line operating pressures 
re, and applying SOMASTIC Pipe Coating 
he to permanently preverve the original wall 


ect thickness of the pipe. 





oe PORTABLE PLANTS 
F AVAILABLE EVERYWHERE 


>. SOMASTIC 


OF PIPE COATING 
Laying SOMASTIC Coated Pipe 


INDUSTRIAL ENGINEERING CO. 


WILMINGTON, CALIFORNIA, Box 457 HOUSTON, TEXAS, Box 2091 BARTLESVILLE, OKLAHOMA, Box 149 








PETROLEUM CHEMISTRY, Buffalo, September, 1942. 


The applicability of photoelectric color for the 
evaluation of light colored petroleum products has 
been demonstrated. Readings are taken with a violet 
filter and converted to photoelectric color or -ap- 
parent brilliance by a suitable equation. I.C.]. data 
may be calculated from photoelectric color readings 
if desired, although this is usually unnecessary in 
petroleum technology. 


The Saybolt Chromometer has been shown to be 
unreliable, and to be greatly affected by the sur- 
face tension, refractive index, and specific dispersion 
of the oil being tested. Photoelectric color may be 
converted to Saybolt color by the establishment of 
suitable curves for the types of product in question. 
The colorimeter used is easily standardized and the 
results obtained are independent of the particular 
instrument. 


Asphaltic Substances in Crude Oil—S. W. Preck- 
shot, N. G. DeLisle, C. E. Cattrell, and D. L. 
Katz, in PETROLEUM TECHNOLOGY, Technological 
Paper No. 1514, September, 1942, 18 pages. 


Most crude oils contain asphaltic substances that 
may be naturally or artificially precipitated. In 
some cases, as in the Greeley field in California, 
this asphaltic bitumen is precipitated during the 
flow of the oil from the reservoir to the stock tank. 
The mechanism of this precipitation has heretofore 
not been well understood. 


For a study of the phenomenon the authors em- 
ployed the electron microscope. It was found that 
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the problem is more closely related to surface or 
colloidal chemistry than to the usual phase equi- 
libria. The study was then directed toward the 
electrical effects of fluids through porous solids, 
with emphasis on the formation of colloidal par- 
ticles by the streaming potential. The streaming 
potential of crude oil flowing through sand was 
measured, and was shown to be responsible for the 
formation of bituminous particles. Parallel phe- 
nomena are likely to occur when crude oil flows 
through a porous reservoir rock. 


REFINING 


Corrosion Resistant Alloys in Natural Gasoline 
Plants—B. B. Morton, before CALIFORNIA NA- 
TURAL GASOLINE ASSOCIATION, August, 1942. 


Natural gasoline plants are subject to several types 
of corrosion as a result of the presence of moisture, 
sulphur and salts in the materials handled. The 
problems met with are therefore varied, and they 
are complicated by material shortages; while these 
shortages cannot always be avoided, it is well to 
have information on the behavior of corrosion re- 
sistant materials. 


Experiments are reported on the rates at which 
various metals were penetrated when all were ex- 
posed to identical conditions of experiment. Metals 
tested include mild steel, monel, nickel, inconel 
(75% Ni, 13% Cu), admiralty metal, cast iron, 





nickel-resistant cast iron (15% Ni, 6% Cu, 2% 
Cr), 18-8 stainless, 5% Ni-steel, 3% Ni-steel, 70-30 
Cu-Ni, yellow brass, gray cast iron, 18-8-3 Mo 
stainless, 16-13-3 Mo stainless. 


On a straight run, 63 A.P.I. gasoline, mild steel] 
showed the worst performance with 0.021 inch 
penetrator; the next worst was admiralty metal 
with a penetration of 0.008 inch. The best was 
Ni-resistant cast iron (15% Ni, 6% Cu, 2% Cr), 


In a test with a straight run gasoline plus hydro- 
gen sulfide, mild steel was again the worst wit! a 
penetration of 0.0115 inch, the next worst was 
plain cast iron with 0.096 inch and the best \as 
monel with 0.0015 inch; Ni-resistant cast iron 
was fairly close with 0.0025 inch. In this test it is 
noted that monel linings in the lower parts of the 
condensers gave good service where steel and 18-8 
stainless were destroyed. 


In a test with gasoline from the caustic mercop- 
ton removal unit contaminated with hydrochloric 
acid from decomposition of salts, mild steel was 
again the worst with 0.05 inch of penetration; 18-8 
stainless the next worst with 0.0259 inch; yellow 
brass was almost as bad with .0024 inch. The best 
was monel, with 0.0075 inch. In this test gray cast 
iron was run for 90 days and showed 0.043 inch 
of penetration, which may be compared with 0.05 
inch for mild steel run for only 60 days. 


In a concluding test on a product with naphthenic 
acids in the distillate at 554° F. on a 60-day run, 
the worst was 18-8 stainless with 0.0236 inch, while 
18-8-3 Mo stainless showed 0.002 and 16-13-3 Mo 
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tainless only 0.0009. Although the temperature 
vas above the limit usually set for monel and 
nickel to prevent sulphur attack, these metals 
showed relatively low penetration (0.0012 and 
(0.0006, respectively). 


om the experiments it seems that for these 
services 18-8 stainless is little if any better than 
mild steel where corrosive agents like hydrogen sul- 
e and hydrochloric acid or naphthenic acids are 
resent. Stainless steels containing molybdenum 
ve good accounts of themselves. 


lrends in Centrifugal Pumps—Drew T. Whit- 
ng and K. P. Hurley, before WESTERN PETROLEUM 
FINERS ASSOCIATION, Shreveport, August, 1942. 


l‘welve years ago the toughest refinery pumping 

oblem was recycling hot oil through cracking 
tills. About that time oil refineries began to change 
into the equivalent of great chemical plants, and 

vast number of new processes with strange 
names appeared: catalytic cracking, alkylation, acid 
alkylation, isomerization hydroforming, polymeriza- 
tion, fluid catalyst, and others. All these new pro- 
cesses raised up new pumping problems, some of 
them quite unlike anything met with before in re- 
fineries, such as the circulation of large volumes of 
molten salts at high temperatures in certain cata- 
lytic processes. Another notable innovation in 
refinery pumping design is the use of large cen- 
trifugal blowers driven by hot gas turbines. New 
problems appeared when alkylation plants began 
to use hot sulphuric acid, both as to pump pack- 
ing and the danger of fire resulting from cracking 


of cast iron, which was theretofore the standard 
material for hot acid pumps. All these problems, 
including those encountered in alkylation by the use 
of hydrofluoric acids, have been satisfactorily 
solved. 


Some of the toughest problems were encountered 
in the manufacture of toluene, where great num- 
bers of towers are required for close fractionation, 
and where large volumes must be moved at high 
speeds and under the temperature of hot oil serv- 
ice. Needless to say that careful design is needed, 
especially to prevent leakage. In some toluene 
plants where phenol must be repumped, a serious 
metallurgical problem is encountered and is only 
to be overcome by use of high Cr-Ni steels. The 
equivalent of the old-time hot oil pumps are put 
to severe use as charge and quench pumps in 
thermal polymerization plants, where they have 
to handle up to 1000 G.P.M. against extremely 
high heads in many stages (12 to 16). Such pumps 
must be built with great accuracy, with particular 
attention to the packing boxes. Another applica- 
tion of these high-pressure, barrel-type pumps is 
for handling lean oil in high pressure absorption 
plants in distillate fields. 


In some departments, as in the new processes in- 
volved in continuous catalytic cracking, manufacture 
of buta drene, etc., there are special pumping prob- 
lems that have not been completely worked out, 
and will need investigation. In addition to its oil 
pumping problems the refineries have had a large 
water pumping problem thrust upon them. The 
addition of so many new facilities calls for great 


additions to the cooling water supply, in some 
cases up to 100,000 G.P.M., with correspondingly 
large pumping and power generating equipment. 


Critical Analysis of Sweetening Processes and 
Mercaptan Removal—John Hoppel, S. P. Cauley 
and E. S. Kelly, before Refining Division, AMERI- 
CAN PETROLEUM INSTITUTE, Chicago Meeting, No- 
vember, 1942. 


In this paper the authors have two objects in view; 
one is to discuss the different types of gasoline 
purifying processes and the factors which should 
be considered in determining the applicability of a 
process; another is to show the saving—both in cost 
and in consumption of strategic chemicals—which 
could be effected by changing the mercaptan sulfur- 
content specification of gasoline. 


In pursuance of the first of these objects they 
briefly describe the processes now mostly in com- 
mon use. For convenient reference and comparison 
a large table is given from which the charac- 
teristics of these processes can be given at a glance. 
Data on the extraction and stripping coefficients 
with natural solubility-promoters extracted by caus- 
tic washing of cracked and straight run gasoline 
from mid-continent crude are given; also a method 
for calculating mercaptan removal with caustic 
solutions with or without  solubility-promoters. 
Their general idea is to indicate how the refiner, 
by considering the characteristics of the various 
treating purposed and with a knowledge of the 
gasoline and other conditions at his refinery, may 
make a choice among these processes. 
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The authors consider that the doctor test now 
lacks practical significance and should be elimin- 
ated. They also make the point that striving for 
very low final mercaptan-sulfur content may be 
more expensive than is necessary. They figure that 
the net cost (including TEL credit based on raw 
gasoline) when treating to 0.002 to 0.003 per cent 
of mercaptan sulfur may be one third less than 
when mercaptans are removed down to 0.0004 per 
cent (doctor sweet). In other words, the mercap- 
tan content of treated gasoline as specified accord- 
ing to the doctor test (0.0004 per cent) is far too 
high. Gasolines with a mercaptan-sulfur content 
of 0.005 per cent and higher are being marketed 
and are declared to be satisfactory from an odor 
and corrosion standpoint. 


Re-refining of Aircraft Engine Oils—Gilbert K. 
National Fuels and Lubricants 
Meeting, SOCIETY AUTOMOTIVE ENGINEERS, Tulsa, 
October, 1942. 


Brower, before 


It is estimated that the consumption of aircraft 
lubricating oils will soon exceed 10,000 bbl. a day. 
The question of re-refining this oil is therefore 
of considerable importance from a_ conservation 
standpoint. Since aircraft engine oil must be of 
the highest quality a sharp distinction must be made 
between reclamation and re-refining. The former 
is a process which aims only at the removal of 
water and insoluble materials by centrifuging or 
mechanical filtration; this method leaves the oil 
contaminated with diluents such as gasoline and 
products of decomposition that are soluble in the 
oil. 


The author draws on twelve years experience in 
re-refining the aircraft engine oils for a major 
air transport system, and describes various types of 
apparatus used for the purpose. Operations with 
the unit currently in use are conducted as follows: 
The used oil is mixed with an activated earth 


attack. 


Oxley. 





Proof of the soundness of Oxley welded 
construction lies in these photographs of 
tanks, subject to damage by enemy air 


In the upper photograph the depth of 
liquid in the tank was 37'6” and, notwith- 
standing some distortion of the plates, 
there were no leaks at the welded seams. 


In the second photograph the tank was 
severely damaged, but again the welds 
held on the distorted plates. 


Both tanks have since been repaired by 


(Magnesol or Retrol, the latter being standard) 
and passed into an electrically heated still where it 
is steam stripped at a sufficiently high temperature 
to drive off moisture and diluents, keeping up the 
heating long enough for proper clay treatment. 
From the still the mixture flows by gravity through 
a heat exchanger to a mixing tank where a filter 
aid (Hy-flo super cel or dicalite) is added. It is 
then pumped through a plate and frame filter press, 
with the cloth backed up by a paper filtering 
medium. Still temperatures depend on the type 
of oil, kind of earth and condition of the drainings, 
and must be determined by trial. Usually, steam 
stripping is begun at 425° F., going to a maximum 
of 525° F. When the process is properly carried 
out (no acid treatment is allowed) the re-refined 
oils meet new oil specifications, additives being 
added if required. 


Reduction of Ash Content of Residual Oil with 
Boric Acid—E. T. Scafe, K. F. Hayden and V. A. 
Kalichevsky, before AMERICAN CHEMICAL SOCIETY, 
PETROLEUM DIVISION, Buffalo, September, 1942. 


A process developed in the laboratories of the So- 
cony-Vacuum Oil Company employs boric acid at 
elevated temperature for removing the alkaline 
constituents of “soda tars” resulting from the dis- 
tillation of crude oil in the presence of sodium 
hydroxide. The removal of these constituents is of 
considerable economic importance because it elim- 
inates formation of alkaline ash which reacts with 
the furnace refractories causing their rapid disin- 
tegration. 


In this new process, a mixture of soda tar and boric 
acid is vigorously agitated at about 400° F. under 
250 pounds per square inch pressure and the reac- 
tion products are separated by settling. The boric 
acid may be recovered from the boric acid sludge 
for reuse in the process by simple acidification, 
crystallization and filtration. The method obviates 
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the necessity of aqueous neutralizing reagents 
which have been proposed for this purpose, and 
which are generally considered impractical because 
of formation of emulsions between the viscous oil 
and water. In the boric acid process no emulsifi- 
cation difficulties are encountered because of the 
use of an anhydrous reagent in a molten state. 


Boric acid does not react chemically with the hydro- 
carbon components of the oil. It is cheap and may 
be easily regenerated, which is important because 
fuel oil is not an expensive commodity and the ap- 
plication of costly refining methods is impractical, 
The use of the process will permit the refiner to 
produce high grade industrial fuel oils from in- 
ferior grade materials which may be now consid- 
ered as a drug on the market and which can be 
disposed only in blends with other oils. The con- 
sumer will be likewise benefited by a_ reduced 
maintenance cost of hts heating equipment. 
Method for Analyzing the Gasoline Fraction of 
Petroleum—F rederick D. Rossini and associates, 
before Refining Division, AMERICAN PETROLEUM 
INSTITUTE, Chicago Meeting, November, 1942. 


As a portion of the work on A.P.I. Research 
Project 6, which has now been proceeding for about 
fifteen years, the authors here outline a method 
for analyzing the gasoline fraction of petroleum 
with respect to the main hydrocarbon compon- 
ents, and they give preliminary results on naphtha 
fractions from East Texas and Oklahoma crudes, 
together with results of a ‘est experiment on a 
mixture of seventeen known hydrocarbons (six 
parafins, four naphthenes or cycloparaffins and 
seven aromatics) normally boiling in the range 
60-174° C. In this method, the distribution of 
which is limited to appropriate groups, the aro- 
matics are first separated by adsorption from the 
naphthenes and paraffins and both groups are then 
fractionated separately. 
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The Petreco Electric Desalting Process removes salt from refinery 
crude oil charging stocks. Petreco salt removal percentages are 90 to 
95%, in the majority of cases, and consistently show better results than 
other desalting methods. 


Salty water flowing to sewer from Petreco 
Desalters. 


etreco salt removal prevents salt plugging, reduces corrosion from 
evolved acids and materially retards coke accumulations of excessive 
hardness. Salty crudes are a recognized cause of lost on stream time, 
high maintenance costs and inferior refined products. Petreco desalting 
removes the cause of these hazards. 


~ y 

Salt is responsible for plugged and cor- Witla ta ja Ds G7tL 

___ Te Ganege eee Petreco salt removal is accomplished by emulsifying the salty 
crude with fresh water, forming a controlled dispersion. In the Petreco 
treater this emulsion is subjected to the action of a high voltage electric 
field. The electric action "breaks" the emulsion, the purified crude oil 
flowing from the top of the desalter into the refinery charge stream; the 
salty water settling and being drawn off at the bottom of the desalter for 
sewage disposal. The Petreco Process is self contained, continuous and 


automatic. 
Petreco engineers are available to discuss desalting with your par- 
ticular problems in view. A conference involves no obligation. 


PETROLEUM RECTIFYING COMPANY of CALIFORNIA 


FIT oe | f 
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DESALTING<. »] DEHYDRATING 











ECONOMIZE WITH 





5 tons AQUAGEL QR 42 tons NATIVE CLAY 


AQUAGEL’S high yield results in cheaper mud than that 
made by most native clays. Five tons of AQUAGEL yield 
500 barrels of mixed mud compared with 42 tons needed 
for a typical native clay. The extra 37 tons required means 


extra trucking costs. 


WN Xo} YUE te TR ARIReT* 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: HOUSTONe LOS ANGELES e TULSA 









SLUDGE CONVERSION 
ACID PRODUCTION 
SEPARATING AND 

CONCENTRATING PLANTS 


CHEMICO Service includes complete processes, 
equipment and structures, training of working 
crew, and initial operating supervision. 

CHEMICO performance guarantees are based on 


oye ; : - CONT 
28 years of specialized experience in acid pro- ; ; OUT et 
duction and recovery, and the results obtained P ITAIN FALKLAND Is 
in world-wide installations. CIBRALTAR BERMUDAS 


i i i CEYLON 
Chemical Construction Corporation ' 

30 Rockefeller Plaza, New York, N. Y. 
Cables :—Chemiconst, New York 
European Representatives, Cyanamid Products, Ltd. 
Berkhamsted, Herts., England 


CHEMICO PLANTS are Witte eee tetant” 
PROFITABLE INVESTMENTS 00s GFFICE:2 VICTORIA stm 


16 


Pipe Lines and War Demands 


(Continued from page 59) 


1, 2 and 3 have been working for several weeks 
on this matter. It calls for many pipe line ad- 
justments and reversals. The refining schedules 
of the Gulf Coast refineries have been affected, 
It calls for greater use of West Texas oils, as 
well as oils from the Corpus Christi area of 
Southwest Texas. In addition to the 8-inch line 
that is being built by Sinclair Pipe Line Com- 
pany from Corpus Christi to Damon Mound, it 
is apparent that a large crude oil carrier fiom 
Corpus Christi to the Houston area is warranted. 
Plans are being developed for conversion of one 
of the large gas lines to an oil carrier from Cor- 
pus Christi to Houston to deliver approximately 
75,000 barrels per day. 


To augment East Coast supply of necessary 
winter heating oil, also as an outlet for the war 
plants of the Gulf Coast, it is now apparent that 
the War Emergency Pipe Line will operate in 
the first quarter of next year on something like 
120,000 barrels per day of heating oil and 175- 
000 barrels per day of crude oil. Arrangements 
are being made by the War Emergency Pipe 
Line Company to batch these oils for transship- 
ment at Norris City. The Coastal heating oil 
and some crude oils will be transmitted to 
Longview by reversals of one 12-inch and three 
10-inch pipe lines with a total carrying capacity 
of approximately 165,000 barrels per day. 


The natural question is: What results will be 
accomplished by all these pipe line projects in 
terms of deliveries of crude oil and products to 
the East Coast? Pipe line deliveries prior to 
the declaration of the national emergency in 
May, 1941, were about 42,000 barrels daily. 
Changes brought about thus far have increased 
those deliveries to nearly 135,000 barrels daily. 


Upon the completion of projects now under con- 
struction, other than the War Emergency Pipe 
Line, it is estimated that deliveries will be in- 
creased to 208,000 barrels daily. This forecast 
does not include deliveries via the Southeastern 
Line between Port St. Jo, Florida, and Lookout, 
Georgia. This line is located entirely within 
District One. It is fed alternately by barge and 
tankers at the point of origin. However, it as- 
sists materially in delivering products to the 
southeastern states, 


The forecast also does not include deliveries 
which will be made via the Trans-Florida line. 
This line will serve by barge off the eastern 
terminus of the Gulf Titracpastal Canal and 
will deliver products to Jacksonville for distri- 
bution by barge along the Atlantic Seaboard. 


The use of the War Emergency Pipe Line will 
provide for the movement of 300,000 barrels 
daily into the Southern Illinois area. It is esti 
mated that this line will result in a net increast 
of approximately 120,000 barrels to District One. 
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When the line is extended to the East Coast, it 
will deliver 300,000 barrels daily into the New 
York-Philadelphia area. Deliveries over this line 
to the East Coast, if increased to 450,000 bar- 
rels per day, would require the installation of 
200 percent additional horsepower. 


B..ed on an estimated essential domestic demand 
in District One for the period July, 1943-June, 
1044, of 1,250,000 barrels daily, pipe line de- 
live ries, not including the War Emergency Pipe 
Line, will amount to approximately 1614 per- 
ent of total demands. With the War Emer- 
gevcy Pipe Line completed to the East Coast, 
the percentage would be 40 percent. 


A 


The report recently filed with the War Produc- 
tion Board on the extension of the 24-inch line 
to the Atlantic Seaboard discloses that the ex- 
tension would save the equivalent of 85 national 
tank ships (11,0000 WT—10 knots). This re- 
port further shows that the pipe line extension 
will increase deliveries to certain overseas points 
with no more steel than would be required for 
tank ships in comparable delivery. The pipe line, 
moreover, would effect great savings in power 
equipment, manpower and money cost. 


To procure the necessary pipe, pumps, motors, 
valves, fittings and other accessories incidental 
to pipe line construction has required the con- 
stant attention of the Transportation Division. 
Every pipe line project calls for the filing of an 
application with the Office of Petroleum Co- 
ordinator. These applications must be thorough- 
ly analyzed and supported by recommendations. 
The applications are then processed through the 
Army and Navy Munitions Board and the War 
Production Board. Practically all of the proj- 
ects referred to have been delayed because prior- 
ity ratings have not been sufficiently high to pro- 
cure the required materials on schedule. All lines 
have been designed with the minimum of critical 
materials. Shortage of material has meant that 
we have had to comb the industry for second- 
hand equipment, including pipe, pumps, and 
tankage. 


New proposals, new studies, and new recom- 
mendations are being made all the time. Many 
new projects are now under consideration and 
details are being worked out to expedite com- 
pletion. Outstanding among these are the nu- 
merous rearrangements necessary to provide an 
adequate supply of crude oil and heating oil 
for the 24-inch line. 


or 


I should like to point out that none of these 
Projects could have become actualities without 
the closest cooperation between the oil industry 
and many departments of the Federal Govern- 
ment. The industry has painstakingly reviewed 
the entire pipe line transportation system with 
but one objective—furtherance of the war pro- 
gram. We have had the fullest cooperation from 
the Office of Defense Transportation. The De- 
fense Plant Corporation has contributed no lit- 
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tle in making these projects possible. It has 
financed the construction of a number of lines, 
which includes the Ohio Emergency, the Trans- 
Florida, the Plantation extension to Richmond, 
and the War Emergency Pipe Line itself. 


Aside from physical construction, in pursuing 
our main objective to substitute fully overland 
transportation for tank ships, the joint program 
of government and industry has involved three 
major elements: (1) increasing the efficiency of 
existing transportation facilities; (2) evaluating 
the relative efficiency of substitute methods of 
transportation in terms of steel and power re- 


quirements; and (3) actually securing the criti- 
cal materials necessary for expansion of facilities. 


Our goal is to deliver overland approximately 
1,400,000 barrels daily of petroleum to the East 
Coast, both for essential domestic supply and 
off-shore demands. Thus far we have been able 
to increase this overland movement from some 
50,000 barrels daily in peacetime to in excess 
of 1,000,000 barrels per day. To accomplish 
our objective we have yet to gain nearly 400,- 
000 barrels daily overland. The only answer, in 
our judgment, can be the building of more pipe 
lines. 





world. 


309 KENNEDY BLDG. 





FREEDOM COMES FIRST 





The Fight for Freedom comes first. 
tion of vital oil supplies is necessary to Victory. The 
O. E. Dempsey Construction Company takes patriotic 
pride in helping in the construction of the big 24-inch 
War Emergency Pipe Line, largest oil pipe line in the 


0. E. DEMPSEY CONSTRUCTION CO. 


Oil and Gas Pipe Lines 
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CALIFORNIA 
TEXAS OIL COMPANY rtp. 


- * * 


PETROLEUM PRODUCTS OF UNSUR- 
PASSED QUALITY AND UNIFORMITY 


. developed by extensive refinery 
and research organizations . . . backed by 
years of efficient practical performance 


Distributed in all important points 


in the Far East, India, Egypt, Aus- 
tralasia, South and East Africa. 


BAHREIN FUEL OIL AND DIESEL OIL 


CONVENIENTLY LOCATED 
MODERN MARINE TERMINALS INSURE PROMPT DISPATCH AT 


SUEZ - DURBAN - COLOMBO 
CAPETOWN - LOURENCO MARQUES - BAHREIN 


EXPERT TECHNICAL 
SERVICE 


OFFICES IN U.S.A. 


130 East 43rd Street 
New York, N. Y. 





Cable Address: “CALTEX, N. Y.” 
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eae a new and vital pipe line is beifff ruStfed 
to completion from the oil fields of Texas Y6 a 
terminal in Illinois. It’s a 500-mile super pipe 
line, the largest ever built, that will deliver 
300,000 barrels of crude a day—and will deliver 
it safe from enemy sub attacks. 


Darling's unique Parallel Seat Fully Revolving 
Double Disc design provides the pipe line engi- 
neer with the things he wants—easy operation, 
positive shutoff, low maintenance cost, and de- 
pendability—that is why Darling was chosen 
for this vital job. 


The Darling Valve & Manufacturing Company 
has been at it for over 50 years, designing and 
constructing valves, not only for pipe lines, but 
also for the severest service operations that con- 
front industry—any industry. 

When you have tough problems in the con- 
trol of liquids or gases, a Darling engineer can 
help you. Phone, wire or write the Darling Valve 
& Manufacturing Company, Williamsport, Pa. 


VALVE & MANUFACTURING 


WILLIAMSPORT, PA. 


WORLD PETROLEUM (including Petroleum Equipment Exporter), Vol. 13, No. 13, December 1942. Entered as Second Class Matter at the Post 
Office at East Stroudsburg, Pa. under the Aci of March 3, 1879. Published monthly August to June, semi-monthly in July, by Estate of Russell 
Palmer. 34 No. Crystal St., East Stroudsburg, Pa., Executive offices, 2 West 45th Street, New York, N. Y. Subscription price $5.00 a year, single 
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On the 550 mile Texas to Illinois line and other war 
emergency lines, Buckeye Trenchers with their “get 


up and go” are helping to speed these projects to com- 
pletion. 


Time is money, so producers and pipeline contractors 
alike demand speed and more speed. Almost unani- 
mously they’ve found the answer in Buckeyes. Rugged, 
powerful “Mainliners” for trunk lines — tough, fast, 
compact “11’s” and “12’s” for gathering lines. 

Buckeye Backfillers and Bulldozers exhibit the same 
efficient engineering and knowledge of firing line con- 


ditions as Buckeye Trenchers — many contractors are 
finding out. 


BUCKEYE TRACTION DITCHER CO. 


Findlay, Ohio 
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CONVERTIBLE SHOVELS, TRENCHERS, BACKFILLERS, TRACTOR 
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THE SYMBOL OF QUALITY 
KNOWN THROUGHOUT THE WORLD 
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Frowene === BENZENE DERIVATIVES "we vue: 
COHOLS “| CHEMICAL SYNTHETICS 

AVIATION GASOLINE. : COMPLETE REFINERIES 


A pioneer in process engineering, debts and 
construction of petroleym refineries since 1904, 
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Firebrick (35/37% Alumina) 
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Now AMERICA CASHES IN ON THE 


PETROLEUM INDUSTRY’S RESEARCH BACKLOG 


TIRELESSLY and unobtrusively, brilliant 
engineers and scientists employed by 
America’s oil producers have for years 
carried on exhaustive industry research. 
Their investigations and perfected de- 
velopments have meant much to the 
happiness not only of Americans, but 
of all peoples of the world. 

Those working for this gigantic com- 
petitive oil industry research foundation 
have always made new processes and 
products available in an orderly manner. 
Pearl Harbor changed that procedure. 
Innumerable products and developments 


intended for use on America’s peace 
front were immediately placed “en 
masse” at the command of our fighting 
forces. Thus America’s war front gained 
their immediate advantages. 

At sea, on land and in the air, the 
forces of the United Nations are cash- 
ing in on a tremendous backlog of 
experimentation and scientific study. 
Literally five years of work has been 
accomplished “overnight” since Pearl 
Harbor. 

From Petroleuin’s vast and varied 
production comes materiel for the de- 


fi 


Since 
seeo 


struction of America’s enemies. Longer- 
lasting lubricants, ‘block-busting explo- 
sives, high octane aviation fuels, petro- 
chemical rubber, and an endless variety 
of petroleum base synthetics are includ- 
ed in the industry's contribution to the 
war effort. 

As designers, engineers and construc- 
tors to the oil, gas and allied industries, 
The Fluor Corporation is proud to play 
its part in the tremendous progress of a 
great industry 

Fluor is helping the Petroleum Indus- 
try’s program by designing and con- 
structing synthetic rubber, toluene, avia- 
tion gasoline, alkylation, isomerization, 
recycling, natural gasoline and gas trans- 
mission plants and petroleum refineries. 








qgyicrory THE FLUOR CORPORATION LTD. 
gu BUY 2500 SO. ATLANTIC BLVD. LOS ANGELES, CALIF. 
NEW YORK « PITTSBURGH « KANSAS CITY * HOUSTON 
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Shown during test at the factory—the first two of fifteen 
squirrel-cage motors (rated 1500 hp, 1800 rpm, 
2300 volts) for use on the 24-inch War Emergency 
pipeline from Texas to Illinois 


Alia—CONTROL, 
TRANSFORMERS, and 
AUXILIARY MOTORS 


Control equipment for four 
pumping stations, transform- 
ers for five stations, and 
auxiliary pump motors for the 
“Big-Inch"’ pipeline are also 
under construction by Gen- 
eral Electric. 
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THE 
DRICH-GROFF ——— 


ONTROLLABLE ¢am emt uu 
CAPACITY -_ 


‘OWR-SAVR” 
PUMP 


—_- 


——_ 


THE ALDRICH-GROFF CONTROLLABLE CAPACITY 
“POWR-SAVR” PUMP 


| High mechanical reliability combined with low power 
consumption proportional to varying output demands 
and a ready accessibility of all totally enclosed and 
pressure lubricated parts have made this pump a 
favorite with oil operators. Provides for automatic or 
remote manual control of delivery from zero to full 
rated capacity at constant pump speed. For pressures 
from 300 to 15,000 p.s.i. Write for Data Sheet 65. 


ALDRICH WATER FLOODING PUMP 


Vertical triplex, forged steel fluid end, totally enclosed 
pump housing. Special pressure feed lubrication through 
rifle-drilled crankshaft to all bearings. Capacity 61.7 
G.P.M. at 100 R.P.M. against 2215 lbs. pressure. Write 
for Data Sheet 25. 


THE ALDRICH INVERTED VERTICAL TRIPLEX PUMP 


Fluid end located at top of pump frame. Totally enclosed 
with provision for outside packing and lubrication 
under all operating conditions. Crankshaft extends 
through crankcase for direct coupling at floor level. 
Outboard plungers can be sealed dust and weather 
tight with a removable cover. For pressures to 8350 
p.s.i. and capacities to 200 G.P.M. Write for Data 
Sheet 66. 


Other standard and special vertical and horizontal 
triplex and quintuplex types; single and multi-stage 
centrifugal pumps. Write for bulletins, giving specific 
details of your pumping requirements. 


* 


a2 THE ALDRICH PUMP CO. 


17 PINE STREET, ALLENTOWN, PENNA. 
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FOR 
DISTILLATION 
VAPOUR RECOVERY 
STABILISATION 
CHEMICAL REFINING 
CAUSTIC SODA RECOVERY 


also Component Equipment 


Tube Stills Evaporators Reboilers 


Heat Exchangers Towers Coolers 


Designed 
and Built | 


by ef me oe 


Condensers Etc 


20 BUCKINGHAM GATE, LONDON, S.W. |! 


Telephone : Victoria 6581 
WORKS: THORNABY-ON-TEES » STOCKTON-ON-TEES » EAGLESCLIFFE - JOHANNESBURG 
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FERODO_. name synonymous 


with BRAKING SAFETY 


In all quarters of the globe, Oil Well, Mining, 
Engineering and Automotive executives are 
specifying FERODO Friction Linings for every kind 
of braking application. 

They find that these materials are extraordinarily 
dependable — with co-efficients of friction designed 


to meet the wide variations of operating conditions 
— possess longer life, and thus reduce overheads. 
The heavy duty woven friction linings for Oil 
Well Drawworks are supplied in all sizes —in 
roll or formed to drum diameter — and also in 
a complete range of woven and moulded linings 
for the Engineering, Mining and Automotive 
Industries. 

In addition, Ferogrip Fan Belts are supplied for 
all classes of road vehicles — equally long lasting 
and economical as FERODO Brake and Clutch 
Linings. 

If you require more durable, economical friction 
materials, it will pay you to investigate FERODO 
more fully. 


For drawworks, winding-gear, excavators, shovels, 
tractors, graders, cranes and trucks —for power 
control in ali engineering and industrial needs. 


AGENTS : 
ARGENTINE, URUGUAY & PARAGUAY: Anderson Levanti & Co., S.R. Leda., Alsina 471/485, Buenos Aires. 
CANADA : J. C. McLaren Sele Co., 620 Beaumont Street, Montreal. PERU: Milne & Co., S.A. Lima. U.S.A.: 


Ferodo & Asoestos Incorporated, New Brunswick, New Jersey. 


INDIA: Asbestos Cement Ltd., Mulund, Bombay. 


TRINIDAD : F. j. Miller & Co., 30 Richmond Street, Port of Spain. 





R O D O 


FRICTION 


LININGS 


Made by Ferodo Limited, Chapel-en-le-Frith, England 


BRITAIN’S LARGEST PRODUCERS OF FRICTION MATERIALS (FieRODO 


1942 
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(). a Sunday morning twelve months ago, the United States got out of 
if . . 7 
bed, yawned, breakfasted, went to church, read the papers or took a walk with the kids. We 
were a big, sleepy, good-natured people who only half believed that such things as war existed. . 
A few hours later we were awake. The thing that made us awake was 
_ , , r é 
treacherous and brutal, but the shock o| it was as bracing as an icy shower. We knew, ¢ 
% 
at last, where we stood and what we had to do. ° 
+ of 
: 
THAT, WAS YEAR AGO 
x : 
You have a broad idea of what this nation has accomplished with combat activities. On the home front. thousands of older 
in its first year of war. We now report to you on what the “Caterpillar” machines have been performing what appears allie 
. . . ° . =~ 
men of one company have done and are doing. to be a miracle. With no new machines coming from the 
Long before last December, “Caterpillar” Diesel Tractors factory to replace them — with fewer men to do the vital 
a a a a a a wartime jobs. and with heavier loads and longer hours a 
é VE s, Ene *S é ule vets ? S\ ' 
a ee eS ee ee a oF necessity — they have stood up under grueling punishment, 
entry into war, “Caterpillar” production was turned wholls month after month. In industry and construction, in mines 
to war purposes, and our plants, already working three shifts and lumber camps and on the farms, “Caterpillar” Diesels 
a day. stepped up their output of machines. Additional are making a mighty contribution to the war effort. 
space was built. More workers were trained. They're no orphans—these tough, veteran machines. They 
ns a “ — . et spendiiameia: — oo hi 
Throughout this crucial year, 100 per cent of this increased are under able and expert guardianship. Back of their : 
“Caterpillar” production has been going into the war effort record of performance stand the “Caterpillar” dealers who ame 
the vast majority of it directly to the combat forces of the have met the challenge of this emergency with energy and 
Army, Navy and Marine Corps. and for our fighting allies. ee nips eens full ia pemmmend for keeping bei 
On all the world’s battlefronts these machines are in the Caterpillar” Diesel equipment doing its sturdy best. bei 
thick of the struggle for freedom. “Caterpillar” Diesel equip- With a large supply of replacement parts. and with com- sup 
ment is clearing beach-heads for attack troops. hauling big plete service facilities available night and day, “Caterpillar” “ , 
guns. building and repairing landing fields, drilling wells dealers everywhere are pledged to keep “Caterpillar” Diesel ; 

‘ 
and pumping water. It is powering naval craft and generat- Tractors. Graders, Engines and Electric Sets delivering all 
ing current for lights and communications. afloat and ashore. of the long life and rugged dependability that are built into : 
But our report would be far from complete if it dealt only them — until victory is won. a 

I 
@EGISTERED TRADE-MARK Ho 
CATERPILLAR TRACTOR CO., PEORIA. ILLINOIS. U. A. [ 
T O WIN 7HE WAR: WORK = FIGHT — BUY Yi¢cToxR TF BONDS! 
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Houdry Process helps to make 
TIRES to get ‘em up-GAS to keep ‘em up! 


The first stinging blow has been struck 
at Tokyo. It will be repeated again and 
again, and with growing force. 

[Thousands upon thousands of planes are 
being built for the task. Millions of men are 
being trained to fly and maintain them. And 
pporting this growing military might are 
America’s men of science, working tire- 
sly to speed the day of retribution. 


~ 


\ tremendous part is being played by 
troleum scientists. They have multiplied 
redibly the production of 100-octane 
ation gas. Most of the country’s huge 
tadiene program for synthetic rubber is 
their hands. 

lo both of these achievements the 
‘oudry Catalytic Process has contributed 
tably. Millions of barrels of the finest 
viation fuel in the world are now being 


~— a 


fe 


produced in Houdry plants. In fact, without 
the principle of catalytic cracking which 
Houdry was the first to use commercially, 
America’s war requirements for 100-octane 
gas could not have been met. 

Houdry has met another, and totally 
different, war emergency. When Japan 
seized most of the world’s natural rubber 
sources, the Houdry Process was ready to 
serve our vital need for synthetic rubber. A 
new and actually simplified application of 
it makes butadiene quickly and cheaply. 

The advantages of the Houdry Process are 
positive and provable: it makes butadiene 
from either butane or butylene; higher 
yields are obtained at lower temperatures; 
plants can be built in minimum time and 
with minimum use of critical materials. 


Synthetic rubber, from Houdry butadiene, 


soon may shoe the wheels of American air- 
planes—while their engines sing a song of 
vengeful power on Houdry 100-octane 
fighting fuel. We are proud to offer the 
Houdry Process to any and all American 
manufacturers without restriction, under 
license arrangements subject to approval 
by the United States Government. 





THE HOUDRY PROCESS CORPORATION 
WILMINGTON, DELAWARE 
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Mobilgas * Mobilgas Special * Mobiloil 
Mobilubrication * Mobil Specialties 


SOCONY-VACUUM OIL COMPANY, INC. 


26 BROADWAY - NEW YORK CITY 
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Tose VALVES voorit ful 





STANDARD VALVE 





HYPRESEAL VALVE 


Audco Nordstrom 


BRITISH 


AMERICAN 


LUBRICATED PLUG VALVES 


HIS is no time to have valve failures. The “battle 
of production” during these strenuous days, re- 
quires infallible valves, free from leakage and design- 
protected against corrosion and erosion. In handling | 
crude and refined petroleum products, the ordinary” 
valve is subject to leakage through packing failure, 
improper seating, channeling, and corrosion. 
In Audco and Nordstrom Lubricated Valves the 
plug is never separated from its seat. None of the line 


contents can penetrate between the seat and plug; none 
can clog the valve to prevent tight closure. The pat- 
ented lubrication system comprises an arrangement of 
lubricant grooves whereby, when the plug is in closed 


- position, the seat between the body and plug is provided 


with a completely sealed network of lubricant grooves, 
all interconnected to completely surround the port in 
the body. Install Audco and Nordstrom Valves. They 
eliminate the weak, vulnerable points in line control. 


AUDLEY ENGINEERING COMPANY LIMITED 


NEWPORT, SHROPSHIRE, ENGLAND 


MERCO NORDSTROM VALVE COMPANY 
Subsidiary of the PITTSBURGH EQUITABLE METER COMPANY 
400 NORTH LEXINGTON AVENUE, PITTSBURGH, PA. - 
SOUTH AFRICA: Fraser & Chalmers (S. A.) Ltd., Cullinan Building, Corner Main and Simmonds Streets, Johannesburg 


AUSTRALIA: Noyes Bros. (Sydn 


ey) Ltd., 115, Clarence Street, Sydney - Noyes Bros. (Melbourne) Ltd., 
597-603, Lonsdale Street, Melbourne, C. I. 


SOUTH AMERICA: The Armco International Corporation, Buenos-Ayres, Rio De Janeiro, Sao Paulo, Ancon (Canal Zone) 
MEXICO: Fundicion De Fierro De Torreon S. A., forreon, Coah, Mexique 


CANADA: Peacock Bros. Ltd., Montreal, Quebec 


WORLD WIDE ACCGEF T ANGE BY THE OIL INDUSTRY 
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NEWALLS 


85/, Magnesia Insulation 


has been extensively used for the covering of pipe lines, heat exchangers, 
condensers, etc., for almost halfacentury. No insulating material comes 
nearer perfection. [thas an extremely low thermal conductivity, is light- 
in weight and will maintain its efficiency throughout the life of the plant. 


The complete range of Newalls Heat Insulating materials is described in our. 24 sa 
hooklet Seges ro BB 


NEWALLS INSULATION C0. LTD. WASHINGTON STATION CO. DURHAM, ENGLAND 
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DID YOU EVER PULL THE TRIGGER 





Tue test tube is a mighty weapon 
in this war. It is the birthplace of 
strategic materials America must 
have to win. 

But the contents of a test tube 
mean little until the results of the 
experiments are put into full-scale 
production. That takes time—and 
wars won’t wait. 

In the vital chemical and petro- 
leum industries today, Badger is 
helping to cut down the precious 
time required to turn the findings 
of the test tube into a completed, 
working plant. 

Badger directs the process all of 
the way—from the first blueprint 
to the first blow of the whistle! 
With its large staffs of engineers, 
chemists, draftsmen, designers and 
construction workers, Badger gives 
the unified, co-ordinated effort that 
speeds production. 

























Today, with our nation fighting 
for its very existence, Badger is 
serving the petro-chemical indus- 
tries—building plants and equip- 
ment for the manufacture of 
T.N.T., butadiene, alcohol, avia- 
tion gasoline, and many other criti- 
cal war materials. Tomorrow, when 
the peace is won, Badger will help 
convert the miracles of wartime test 
tubes into a greater service for a 
greater America. 


LICENSING AGENTS FOR THE HOUDRY 
CATALYTIC CRACKING PROCESSES 


:.8. Badger 


AND SONS COMPANY 
BOSTON .... EST. 1841 


NEW YORK « PHILADELPHIA 
SAN FRANCISCO *« LONDON 


PROCESS ENGINEERS AND CONSTRUCTC RS FOR THE PETRO-CHEMICAL INDUSTRIES 


1942 
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OTHER PRODUCTS 


Machinery Belting for Driving, 
== Elevating and Conveying 


zg y Vee-belts, 
3 Endless Belts for Short-centre Drives 
Asbestos 
Yarns, Cloths and Tapes 





reliability you may expect to find B.B.A. Products—a 
general statement which goes a long way to explaining 
et | the demand for B.B.A. Asbestos in the petroleum world, 
ve where you will. in fact, find : 


/ aaa Wherever quality can ensure efficiency, safety and 
a 








“ PHO:NIX ” PACKINGS.—For all services and pressures, Steam, Hydraulic, Oil, Acid 
Alkali resisting etc. 


“ PHONIXITE ” JOINTING.—Cross-laminated to resist pressures from all directions, for 
Steam, Superheated-Steam, Acids, Alkalis, Gases, Water, etc. 


(Petrol and Oil Resisting Jointings are a speciality.) 


* MINTEX ” FRICTION LININGS.—For Winding Gears, Tractors, Scoops, Cranes, 
Trucks, Aircraft and Cars of all Types. 


BRITISH BELTING & ASBESTOS LIMITED 
CLECKHEATON YORKSHIRE ENGLAND 
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MULTICLONE 


Especially designed for the collection of a variable 

finely divided catalyst. 
5 In a catalytic cracking process the economical and 
~. practical recovery and re-use of the catalyst is essential 
E to its commercial application. For this purpose Western 
Precipitation Corporation has successfully developed the 


VS Multiclone. 


The VS Multiclone is made in two sizes to give the 
required recoveries where mechanical collection fits in 
various stages of the cracking and regenerating cycles. 

The patented vane type inlet makes possible the 
grouping of the Multiclones in small space, yet allowing 
uniform gas flow with minimum of disturbance in the 
vessels. At the same time the Multiclone provides for 
future expansion within the diameter of the initial 
installation. 


Today, Multiclones are successfully operating in some 
of the country’s largest refineries, with construction 
under way in many more. 


Write for the new bulletin “CATALYST RECOVERY.” 








sitalion 


CORPORATION 
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OnCEMIUNG Vin / 


WE ARE SPECIALISTS 6 TRE 
MANUFACTURE AND SUPPLY OF 
PAINT FOR ALL OIL INDUSTRY 
REQUIREMENTS. 
“INTERNATIONAL’’ PRODUCTS ARE 
KNOWN AND STOCKED THROUGHOUT 
THE WORLD 


SPECIFY “INTERNATIONAL” 





REGISTERED 


TRADE MARK 


LAGOLINE 
PAINT 


QUALITY AT 
REASONABLE 
PRICE 


THE INTERNATIONAL PAINT 


& COMPOSITION CO., LTD. 
GROSVENOR GARDENS HOUSE 
LONDON, S.W.| 
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Petroleum Register 


@ An annual directory of active operating oil 
companies of the world, showing executive 
personnel, capital structure and dividend rec- 
ords, extent and location of properties, subsid- 
iary companies, etc., 1942 Edition. 


SAEs. Adanaviesevenoacansesenehenedcnnaes $10.00 
(plus transportation) 
an ee erry ar $12.00 


(ineluding postage but not duty) 


Rotary Drilling Handbook 
By J. E. Brantly 


@ New revised third edition, a 440 page 
book of hard facts for the practical man on 
the rig, outlining the selection and operation 
of modern equipment. Reference tables and 
simple formulas for determining every opera- 
tion on a rotary well, with special empha- 
sis on rotating speeds and drilling weights, cal- 
culations for mud control, pump pressures, etc. 
ES SiuiewcnueeranscuuyNaee webeunae $5.00 


The Accounts of an Oil Company 
By H .G. Humphreys 


e Great changes have taken place in the 
methods of extraction and refining, and there 
has been a concomitant change in the methods 
of accounting. A comprehensive and modern 
discussion of the fundamental problems. 136 
pp. 6x9 with numerous charts $2.00 


Field Geology 
By Frederic H. Lahee 


@ This well-known field manual has been 
thoroughly revised to keep pace with the latest 
methods of geological exploration and map- 
ping, particularly those methods that have 
been developed to meet the needs of the petro- 
leum industry. Fourth edition 853 pages, 
pocket-size, flexible, 538 illustrations ....$5.00 


The Chemistry of Petroleum 
Derivatives 
By Carleton Ellis 


@ A comprehensive work, encyclopedic in 
scope, which offers a source for up-to-date in- 
formation for the organic chemists and tech- 
nologists in the petroleum and related in- 
dustries as well as all concerned with the de- 
velopment and utilization of natural gas and 
petroleum and their chemical derivatives. 50 
chaps. 1,285 pp. Illustrated .............. $18.00 


The Practice of Lubrication 
By T. C. Thomsen 


@ An engineering treatise on the origin, 
nature and testing of lubricants; their selec- 
tion, application and use—illustrated with 232 
charts and diagrams. This is an extensive 
work, covering in its 638 pages (6 by 9 inches) 
probably every phase of industrial application 
of oils with which the lubricating engineer 
is likely to come into contact. It is written 
chiefly for mechanical, electrical, lubricating 
and general consulting engineers, as well as 
engine builders, oil chemists and manufac- 
turers, and chemists employed by — oil 
consumers. Third Edition.......... . $6.00 


Petroleum World Annual Review 


@ A detailed compilation of all significant 
statistics of the California oil industry, iaclud- 
ing production, refining and sales figures. 
De SEE. Sic caccewueensweeesesen $2.00 


Practical Oil Geology 

By Dorsey Hager 

@ As in the previous editions of this book 
the author has held to the purpose of assisting 
oil men to a better understanding of geology 
in its relations to petroleum. It contains a list 
of recent books on oil and general geology and 
an index. 466 pp. Fifth Edition, pub. on 
Fundamentals of the Petroleum 
Industry 

By Dorsey Hager 

@ An introduction to the petroleum industry 
in all its phases, for all who want a check on 
effective methods of management and engi- 


neering in the production and marketing of oil. 
ee SS rrr ree $3.50 


About Petroleum 

By J. G. Crowther 

@ A well written, elementary account of min- 
eral oil. What petroleum is, where it comes 
from, how it is obtained and what is done with 
it. This book gives simple answers to these 
questions. 181 pp. Ill. 1938 Edition........ $2.25 


Conversion of Petroleum 

By A. N. Sachanen 

@ Dealing with the production of motor fuels 
by thermal and catalytic processes, this book 
comprises a complete discussion of the most 
recent discoveries in the field of petroleum con- 
version. It covers such topics as production of 
high octane motor and aviation fuels, degum- 
ming agents, tetraethyl lead, hydrogenation, 
the Houdry process and other recent develop- 
ments. 413 pp. Illustrated .............. $6.00 


Petroleum Production Engineering 
Oil Field Development Vol. I 
By Lester C. Uren 
@ A textbook on the technology of oil field de- 
velopment and petroleum production. we 


Petroleum Production Engineering 

Oil Field Exploitation Vol. II 
By Lester C. Uren 
@ 12 chapters, referring to each step of the 
process, from completion of wells to transpor- 
tation of the products to market. 741 pp. $6.00 


Catalysis, Inorganic & Organic 


By Sophia Berkman, J. C. Morrell & 
Gustav Egloff 


@ Dealing with the application of catalysis te 
the development of important industrial proc- 
esses, more particularly such vital factors in 
national defense as aviation fuels, high explo- 
sives, synthetic rubber. Catalysis applies to the 
whole industrial scene, but in this volume, the 
oil industry is chosen for detailed description 
of the importance of catalysis on one great 
industry. Now chiefly interested in the produc- 
tion of high octane motor and aviation fuel, 
this book outlines the basis of a new synthetic 
organic chemical industry. 1150 pp. eee 


Petroleum Books 


Handbook Butane-Propane Gases 


@ The only complete and authoritative refer- 
ence book on LP-Gas Engineering, Installation 
and Operating Methods New Third edition 
published April 1942, Over 300 pages... .$5.00 


Chemical Technology of Petroleum 
By W. A. Gruse and D. R. Stevens 


@ A manual that helps investigators and ad- 
vanced students find their way about in the 
science and technology of this most recent and 
most intriguing of the great organic raw 
STE... SET. TOe Des ccevecaseects. $7.50 


Petroleum Refinery Engineering 
By W. L. Nelson 


@ A practical discussion of engineering de- 
sign and processing, elarifying many details of 
plant operation and emphasizing the applica- 
tion of the principles of chemical engineering 
to petroleum refining. Two important features 
are the illustrations or examples of alraost all 
important calculations and directions for or- 
ganizing computations, and the comprehen- 
siveness of the treatment, ineluding such ad- 
vances as vacuum distillation, selvent extrac- 
tion, treating processes, and selvent dewaxing 
processes. 647 pages. 6 x 9. Illustrated. $6.00 


Petroleum Dictionary 
By Hollis P. Porter 


@ Definitions for terms used by the petreleum 
industry. Over 3,000 words defined. Third 
DE cstthvscaauhoukknaseawes ereeswaee $3.00 


Oil Field Practice 
By Dorsey Hager 


@ Petroleum Engineer & Consulting Geologist. 
Flexible pocket-size, 98 Ill. 318 pp. pub. oy 
oe 


Procedure Handbook of Are Welding 
Design and Practice 


@ New revised and enlarged edition. 1,308 
pages with 1810 illustrations. 


This book is unquestionably the most au- 
thentic, authoritative, complete and valuable 
work now available on the Welding Art, for 
the use of any and all persons interested in 
welding in any way, whether in design, manu- 
facturing, building, or in the countless prae- 
tical application of the art. It contains 
everything you need to know about Are Weld- 
ing. No important data omitted. Used in 
engineering schools and industrial plants 
everywhere. Well printed on fine paper and 
semi-flexibly bound. Size 6 by 9 by 14% inches. 
ENA csunsch dct cn aeaedaanabedecsal $1.50 
DMS ccc csecceskuewoneewead $2.00 


Lubricating Greases 
By E. N. Klemgard 


@ The manufacture and use of lubricating 
greases has been profoundly modified by med- 
ern engineering developments in the direction 
of high speed operation under conditions of 
severe temperatures and pressures. This boek 
supplies information on manufacturing pro- 
cedure, economies in production and quality of 
raw materials to be used in manufacture of 
modern greases, 873 pp. ............++- $15.00 


If any book you desire is not listed above, send us your order and remittance and we will obtain same for you 


WORLD PETROLEUM, Book Dept., 2 West 45th Street, New York, N. Y. 


Enclosed find $............ = Outer 
Book . 
DN chicn caguwasthy Wea kno seaibereeedneseeNen 
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Here We Come, Fellows. 
with the“ BIG-INCH” Pipe Line 


.... AND AHEAD OF SCHEDULE, TOO! 







Section of the Big - Inch 
Texas-Illinois pipe line being 
laid by the Oklahoma Con- 
tracting Company across the 
scenic hill of Arkansas in 
Lonoke County. 


We're Now Moving On Three 
Sections in Pennsylvania to 


Help Complete the Line to 
Philadelphia and New York 


Mammoth ditching machine of the Oklahoma Contracting Company sinking a ditch 
three feet wide and from four to six feet deep. 


OKLAHOMA CONTRACTING COMPANY 


DALLAS, TEXAS 
BUY STAMPS BUY BONDS 
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CARE IN OPERATION AND MAINTENANCE 





ID ISCOVERING and proving vital new 
reserves and maintaining the flow of 
war-winning crude are hectic tasks today 
when less and less steel and other metals 
can be spared from the manufacture of 
armaments. You've got to make your pres- 
ent drilling and producing equipment last 
longer. And, you’ve got to keep it running 
at the highest possible efficiency. 

You can get longer and more efficient 
performance out of your equipment by 
exerting the utmost care in operation, 
lubrication and inspection. Worn parts 
should be replaced promptly to avoid 
costly breakdowns or excessive wear on 
other parts. Worn parts waste time and 
power that could easily be saved by 


prompt replacement ° 





and the use of genuine replacement parts 
will keep a modern power rig running at 
peak efficiency for years. This complete 
“Oilwell” rig is giving the kind of service 
that really saves time and material so vital 
to our war effort. Only sixteen days total 
elapsed time (including cementing and 
moving on and off location) were required 
to complete this 5221-foot Oklahoma well. 


WELL 


EXECUTIVE OFFICE — DALLAS, TEXAS 
DIVISION OFFICES —OlL CITY, PA. 
DALLAS, TEXAS LOS ANGELES, CALIF. 
















Every genuine “Oilwell” replacement 
part is designed to renew the original op- 
erating efficiency of the “Oilwell” equip- 
ment in which it is used. The engineers 
who design a machine and follow its per- 
formance in the field are obviously best 
qualified to know what is required of each 
and every part what special materials, 
heat-treatments and tolerances are needed 
for long life and peak performance. 

“Oilwell” is going all out in the manu- 
facture and distribution of genuine re- 
placement parts to help you get maximum 
performance from your “Oilwell” equip- 
meut. We’ve got to win this war, and this 
is one way we can help. Genuine “Oilwell” 


replacement parts fit better, last longer, 


and keep your equipment in hehting trim. 





SUPPLY GUMPAT 


Branch Stores Serving All Oil Fields 
United States Steel Corporation Subsidiary ” Now FOR 4 














INTERNATIONAL 
PETROLEUM 
COMPANY 


LIMITED 








EXECUTIVE OFFICES 


TORONTO, CANADA 


CARR 


Producers, Refiners, Distributors, 

and Marketers of Petroleum 

and Petroleum Products in the 
Republic of Peru 


Distribution and Marketing 

Facilities at all Important Points 

on the West Coast of South 
America 









































Commercially proved in 1936, Houdry was the 
first—and for six years the only process producing 
aviation base stock by catalytic cracking. 

Among Houdry features are: high yield of high 
quality base stock; isobutane and isopentane pro- 
duction with low gas and coke; also low alkylate 


= 



































blending requirements. 

The sixteen Houdry Catalytic Process units in 
operation in this country have a charging rate of 
more than 200,000 barrels per day. Houdry units 
under construction will soon increase this capacity 


to 300,000 barrels per day. 


Thermofor Catalytic Cracking Process 


Latest development available under Houdry 
license is Thermofor Catalytic Cracking which 
offers— 
—the additional advantages of continu- 
ous, counter-current cracking 
—a saving of 50% in strategic materials 
and a comparable saving in investment 


(over a complete plant) by the conver- 
sion of existing cracking facilities. 

The addition of reactor, thermofor kiln, catalyst 
elevators and facilities — will convert any existing 
thermal cracking or topping unit to a Thermofor 
Catalytic Cracking Plant. 


THE LUMMUS COMPANY ~- 420 LEXINGTON AVENUE, NEW YORK, N.Y. 


600 SOUTH MICHIGAN AVENUE, CHICAGO, ILL. + 2315 TANGLEY ROAD, HOUSTON, TEXAS + 70 BARN HILL, WEMBLEY PARK, MIDDLESEX, ENGLAND 
FLORIDA 671, BUENOS AIRES, ARGENTINA 


LUMMUS 
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Marketers of high grade lu- 


bricating products in India, 
Australia, New Zealand, Free. 


China, South and East Africa 


GARGOY, 


Mobiloil 


Industrial Lubricants 





Marine Lubricants 


EXECUTIVE OFFICES - 26 BROADWAY, NEW YORK CITY 





gah lit tt A pai 
» 

RADE, Seiniit! 
myn ay 


\' \' ws 


/ 
<aanuatshs hati ly ae 
~ - 
FRAPE IVS 

forma at HADFIELDS LT® SHEFFIELD. 


REFORMER OVEN TUBES AND FITTINGS OF HADFIELDS 
“ERA H.R.’’ HEAT-RESISTING STEEL. FABRICATED FROM 
ROLLED PLATES AND WELDED TOGETHER. LENGTH OF 
TUBES 24 FEET |? INCHES, INSIDE DIAMETER 6 INCHES. 


fthbE Lob Linw. 


EAST HECLA WORKS ¢ SHEFFIELD © ENGLAND. 
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For years Axelson has supplied the trade 
with seats and balls to standard sizes, or 
with a ball .'5 of an inch under size or 




































over size. Today it is no longer possible 
to provide this variation in ball size in 
the various types of standing valve, and 
working valve seats and balls. Your co- 
operation in accepting seats with a ball 
4) of an inch smaller or larger than you 
have ordinarily specified will mean the 
difference between our being able to 
make delivery and a delay which with 
conditions as they are, may ultimately 





result in no delivery. This is a very small 
item, but only one of the many adjust- 
ments which must be made by equip- 
ment manufacturers and the oil indus- 
try if wells are to be kept producing for 
the duration. Contact your Axelson 

Service Engineer or Axelson Service 
store today. They will help you make 
your equipment last to beat the Axis. 


AXELSON MANUFACTURING COMPANY 


6160 BoyLte AVENUF (Post OFFICE Box 98, 
VERNON STATION) Los ANGELES, CALIFORNIA 
St. Louis, Missouri « 50 Church Street, New York 
City * Tulsa, Oklahoma « Mid-Continent and East 
ern Distributor: Frick-Reid Supply Corporation + 
Rocky Mountain Distributor: Great Northern Tool 
& Supply Company ¢ Foreign Distributors : Axelson 
Manutacturing Company, Avda, Pte. R. Saenz Pena 
832, Buenos Aires, Argentina « Industrial Agen 
cies, Ltd., 7 High Street, San Fernando, Trinidad, 
British West Indies « C. C. McDermond, Apartado 
331, Maracaibo, Venezuela 














SELLS AND SERVICES 


DEEP WELL PLUNGER PUMPS AND SUCKER RODS 





AXELSON 





PETROLET 





WORLD 





In the past 
in the future and 
“until Victory comes” 


Step by step, from the drafting room, through the surveying. 
clearing, ditching, laying, even up to the moment when giant 
pumps start throbbing, the story of a pipeline is a recital of but 
one situation after another. Against delays and loss of 
precious minutes the fight goes on... day and night... and 

unprecedented demands are made upon the stamina and ingenuity 
of construction men and engineers while all manner of equipment 
is pushed to the breaking point. Such is the story of the War 
Emergency Pipeline ... and Midwestern is very proud to have 
a vital part in the building. America needs its oil and if the 
many contractors and engineers engaged in this stupendous task 
have anything to say about it and we believe they will... 


then AMERICA WILL GET THE OITL—and ON TIME! 


MIDWESTERN ENGINEERING 
AND CONSTRUCTION CO. 


DREW BLOG. 
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